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This booklet was prepared as a guide ‘to teachers in developlng
lesson plans for -a Home Winterization Course whlch ‘promotes the
.utilization of known RETROflt.TECHnology to 1mprove thérmal .
characterlstics and conserve energy in re51dent1al hou51ng.

-

Although theﬂsuggested lesson'plans cdntalned in thlsvbooklet
have been designed for a. spec1al ‘course for supervisors of work-
crews actually endagéed in home®winterization, the conceptss&m»

" bodied in the 1nd1v1dual lessons$ .can also be incorporated: 1nt§%
the curriculum of constructlon trades programs at vocatlonaI*
technical schools at the secondary, post-secondary or adult
educatlon levels. T o .

‘)

Thls materlal was developed for the Federal Energy Admlnlstratlon
(FEA) by’ the follow1ng 1ndrv1duals at the Unlver51ty of Malne

. at Orono.

P

-

Rlchard C. Hill, Professory AMechanlcalEnglneerlng,
Charles W. Kittridge, Extension Agricultural Engineer; aud
~Norman Cavsmlth, Professor Agrlcultural Englneerlng

Addltlonal coples of the tralnlng materlals us€d in the Home
Winterization Course' may be obtained, wh11e the supply lasts,
by writing to:-

N
&- L . . /

=‘E%;Ql§f'.t " Pederal Energy Admlnlstratlon :
i Ty .. _Region T. - . \ L
’ L¥owe 150 Causeway Street- : - : ok

Boston, Massachusetts 02114 B -

- vv."-:

A-:_ )

FEA welcomes your ,ideas and comments~about the Home Wlnterlzatlon
Course. " In addition, we would appreciate 1nformatlon from you -
regarding your use of the training matérials, either for spec1al
groups or for wvocational students pursuing a career in'the cori-

. struction trades. Your comments, along with any ‘Suggestions for

improving the tra1n1ng materlals should ‘be malled to the above
address. o ; . _ : : _ .
Permlss10n is. granted to any non-proflt organlzatlon to reproduce
these materlals, in whole or 1n part,’ for the 1ntended purposes.

-
r

'Rojfirt ‘W. Mitchell -
- L ~ Regional Admlnlstrator , -
. - - Region I ‘ L

R

-
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* Federal and State funds to winterize the homes of fixed and low-

. o . *  FORWARD

-

‘ PROJECT RETRO-TECH has evolved from efforts by the Federal Energy
. Adminisration (FEA) to fill a need expressed by . various consumer

groups. On the onerhand,”communlty services agencies which utilize

»

income elderly and families have pointed to a.rneed for a source of

technical know-hdw to improve -the effectivéness of their w1ntermzing

measures, either in"terms of higher fuel savings or reduced

~installation cost. C o,

On the Oother hand, many consumer groups have pointed to the dif-
flculty in locating qualified technicians who. specialize in winter- -
izing homes. Firms which sell either insulation or storm windows °

" and doors are not always properly stafféed-with trained specialists

who can make an overall assessment of thermal deficiencies and
recommend pptimum corrective action. Misapplication or lack of’
attention to any key element in the total winterization process
can negate the. fuel savings and cost savings resulting from the
installation of insulation and storm windows. |

The shortageof skilled and tralned technicians who specialize
in w1nterlzlng homes will be further aggravated during the next
few years as homeowners turn to retrofit measures for rellef from

- the higher costs of energy.

The expandlng requlrements for a large cadre of skilled technicians
who have been trained in technlques for winterizing the homes. of all:
segments of the population will place additional burdens on the i
vocational-technical schools at the secondary, post-secondary and
adult education levels.  The Home Winterization Course developed

by FEA is designed to assist the wvocational-technical schools to:
meet this challenge.

It should be p01nted out, however, that the FEA Wlnterlzatlon Manual
is only one of a series of training material's being developed by FEA,

'HUD, and pt¥ivate industry groups. These additional training

materials, when they become available, will enable the vocational-
technical sc¢hools, not only to expand the content of the initial
Home Wlnterlzatlon Course, but also to.add other .courses to train

. the cadre of specialists which will be regquired to fill the many new

business and employment opportunities being created as a result of

' _the increased emphasis on home w1nterlzatlon by all segments of the

populatlon.

R - ; R ¢
K . R . .
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2. leen the .FEA Winterization Manual,and Job Book (as well

e . __ GENERAL LESSQN<§LAN
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HOME WINTERIZATION COURSE

COURSE OBJECTIVES. C . _ ‘ | o

Al. leen the FEA Wlnterl atlon Manual and Job ggok, whlch

are based.on known technology for' retrofitting residential .
_‘housing, the general objective of ‘the Home Winterization -
‘Course for Work-Crew Supervisors is. to train communlty i
services groups to utilize available technology when A
retrofitting res;dentlal housing, ‘under goveznmentralded v,
winterizing programs, as an effective means for 1mprov1ng 7,
thermal characteristics of "housing 'and reduc1ng energy A

_consumptlon. o _ , : - : |
L |

'as other training materials as they are developed by FEA
‘and others), 'the ‘'general objective is to enhance the Lo
_«wocational and ‘avocational .ofportunities of youths and v
adults enrolled in both the accredlted and non-accredited
construction trades programs, “by*modifying the curriculum
of these programs to include. such courses, teaching
modules and/or lesson units as may be.appropriate to .pre-
. pare students- for the new business and employment oppor-—
tunities that are being created as a result of increased - f
emphasis’ on home w1nterlzatlon by all segments of the o
populatlon. . .

<

s
L%

-

INSTRUCTIONAL OBJECTIVES o

‘

.l, ESTIMATION. Given the phy51cal dlmen51ons and construction

. features of a detached re51dent1al structure, a student’
“"will" prepare for the homeowner -a written analysls (Job
Book) , contalnlng -the follow1ng. .

- Identlflcatlon of gross thermal def1c1enc1es of the _
o structure which result in heat losses by:infiltration
. and- conductlon-‘ o

_b{~ Comparlson 0of current heatlng requlrements with. the _ .
. potential savings; . . .



- . ) . . i
- ‘c. Job Write-up, from which the materlal spec1f1cat10ns
. ) - and b111 of materlals will be prepared;
‘ ; d. Bill of materials for the fea51b1e remedies, inc udlng .
: f. “:;costs and pay-back perlo&;

2. INSTALLATION" Given a job write-up (Job Book) for a”

: detached residential structure, the student will describe .
and/or demonstrate to others the proper methods for °

! installing the specified materials. 1In addition, the
student will describe and/or demonstrate the method for
conducting a post~evaluation at the end of a heating .
season to determine tﬁf actual ener@y saved by & retrofit

program.. _ Qg
. t . ‘_ | -‘. ’ﬁ‘\-’,
C. EQUIPMENT REQUIRED e e
. [V . . "‘_ v e
The follow;ng equlpment is requlred for the classroom lectures
and/or demonstfatlons. J}— .= - v//-
. W s - - e
o 1~ Progectlon screen~ - _ Pt
1l - Ovérhead Projector‘" ' . R . /////

1 - Set of’TransparanC1es (Prepare from charts- contalned
'1n supplement to this Guidey , -

»

l - Set 35 mm Slides - Optlohal (may be obtalned on loan

from the FEA Reglonal Office) . _ L
1l - Sample of common forms of 1nsulat10n and other w1nter-
121ng materz:als. , v
. o , . R - v ) . . R o 4
D. + STUDENT MATERIALS : v . o -

‘ : : T \
5 FEA Home Winterization Manual —
2. FEA Home Winterization Job Book - .




E." LESSONS . | - o :

h IR ~

Lesson plans are included in thlS booklet on the follOW1ng

topics: - . | . | o
.7 _— ' . . _Suggested .
No. ’ A , Topic : Class Time
' (hr:min)
1. * Overview of COUrs€.cceccccccccccccccen 0:30-~
2. Introduction to Heat LoSs....c..,..L..‘ :)6:30
3. Heat'Loss'By CONAUCEION. e aneeneneen. "~ 1:00 -
4. . - Heat Loss By Inflltratlon.............' .0:30 >
| " . Home Wlntef}zatlon in 4 Steps
SA. . .Step 1l - Inspectlon....:.....1....-... :0:30 . )
5.  Step 2 - CalculatioN...seeeeeeciescees o 0:30
5C. '-Step 3 = EvaluatiONseecececcccccccncocnse ‘.l:OO
5D. Step'4 - Installatlon......:..;....... « 3:00
6. - Job Book Example by QEudents........... . 0:30

-~

. | | Total Suggested Class Time  8:00
| ' . :

F. INSTRUCTIONAL STRA@EQIES . - o
y ‘
1. Course for Wbrf:Ei;w Supervxsors e ’
\\ In cooperatlonz;lth the State- Energy Office and the State
) - Office of Ecornomic ngortunlty, technical®ocational - .
schools are encouraged to offer this to 12 hour training =
2 course’ to work-crew supervisors, foremen or estimatdérs :
. T who are, engaged 1n'§qyernment—spoﬁsorea programs For '
T, winterizing the homes of fixed and ‘low~income elderly and
Ser families. Y _
) . ~ 1
- 3 \'}/ ’ .
e & - LA A
. LY
~F 5
” 3 :




I
-y

- 2. Post-Secondary and/or Secondary Vocatiuﬂ@l/
- : > e
~«
For students who are pursuing a career . ;f‘ gﬁ§ideﬂ”}— QQ‘I-.
struction and/or retrofitting field, the, Y
technical schools are encouraged to moq;f
programs by incorporating one or more o f /Qlessa cong T
into such related courses as carpentry, 5 |
struction/rehabilitatien, and HVAC.

~

3. Adult Education Program : .

. For adults who W1sh “to enhance their vgéﬁt?g;\:l afpzls
' . tional opportunities, the vocat:-.onal-*l;g(;l"'n &l ¥ ,intehibe
- encouraged to conduct non-credit coursay i N Ve V’thcoxw
. ization based upon the existing as well] 489ﬂ§‘§ 'fof’lfs. lhg .
er”. R

- tralnlng materlals be:.ng developed by »gP? 7 " oin
G. FORMAT OF LESSON praNs == - ' A S R
SO Y
' The lesaon plans which bng.n on the fo]}mﬂ ¢§ Pagg each
_ n Q
contain "Points of Emphasis" to be covgsf % \ naS-Ls T
during the classroom lecture..Adjacent &D \
'~ point is a page reference in the studexrt: -ualf foch
. the Chart No. of the visual aid t® be lxﬁ er' .
~the emphasis po:.nt
- . - \ d -r\
.t mhe visual aids,.either tranSparenc1es~ forf §§xheﬂ11y . .

projection or 35mm slides, should be, pbeQ A
from the set of 8" x 10-1/2" charts cont?l 0\ in guide
e separate package which accompanpies thig- T / \Qrts fj,atQ‘
Each chart is numbered to co:.nc:.,de wity b7 Npr
Point of Emphasis. ‘ N
. - - {e& )
If eq“l»pment is not available to you fgf P \iﬂ: 4
“transparencies from.the accompaning chys*S % \vef?'
sets of transparencies have been dlstrlpat R\
State Ehergy Office in New England for ¢8€
vocat::.onal—technlcal schools. o
nN R
% _, For the ‘Converfience of Teacher wherl / \ z
} -r/ Lesson': Plan, ‘each char ppéars in nq\g £u 6\§t de:
' bottonwebf the appropriate page of t Vi 1’}

«

L
7

- »e .
a - r
v . - ¢ .
J ) \/’,/"ﬂ* "2 .
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'LESSOy PLAN NoO. 1 OVERVIEW OF COURSE::
* ) D . ) "5’._.1;;).5
= - POINTS OF EMPHBASIS. - .LanualChart'
' - _ < . ¥ Page] No.
1. Objective(s) of Course: N
a. Learn to use simplified techniques C-1
- for utilizing known technology when
retrofitting residential structures
' to improve thermal charécterlstlcs ¥
and reduce energy con§amptlon. )
,‘ ’
b. / o
. N ~
¢
(Lesson continued on next page) .
‘Chart C - 1 5 .- ‘ " v Chart C - 2
, . N - ) L e~
PROJECT -RETRO-TECH | . T :
~ _ : : . INSTRIXTIONAL CRIECTIVES
~ A . \ C . 1 -
H O M E ’ - \ R . < STUDENT WILL PREPARE WRITTER ANALYSIS contatNImG: -]
. ' 5 R + 5] IDEXTIF ICATION GF DEFICIENCIES ~
’ v} Mtsnuorﬂzwmmmsl&vucs
(3 Jos SPECIFICATIONS

M) BirL oF MATERIALS

WINTERIZATION | . | s
WIN _

. . STuoenT WILL:
. ' (1) SUPERVISE APPLICATION
- ' 2 ComoucT POST-EVALUATION

COURSE. | | .. &

by
Q



LESSON PLAN NO. 1 " OVERVIEW OF COURSE.

:(Continued fkom previous page) - .

‘'POINTS OF EMPHASTIS Manual]Chart
' - ) Page No.

2

~

2. Instructional Objectives

Estimation: Given the physical dimensions .and
construction features of a detached residen-

"~ ¢] tial structu:rs, a student will prepare for the
omeowner a wr-tten analgzis (Job Book), con-
talnlng the follow1ng.

(a) Identification of gioss fhermal deficien-
<cies of the 'structure which result in )
heat losses by infiltration'andcﬁnductiom~:

{b) Comparlson of current heatlng requlrementﬁ
with the potential savings; - -
: \ .
Xc) 'Job Write-up, from which the material’
: specifications and bill of materlals '
. | ' - will be prepared; .
<
(-_ (d) " Bill of materlals for the feasible |,
.remedies, lncludlng costs and pay-back
perlod.u_

gl
¥

Installation: Given a job write-up (Job Bookf
for a detached residential struéturg ‘
student will describe and/or demonstrate to
others theée proper methods for lnstalllng the.‘
specified materials. 1In addition, ‘the .
_student will describe and/or demonstrate tﬁé
‘method for conducting a post-evaluation at
the end of a heating season to determine®the
actual; energy saved by a retrofit program. .

' .

~ - -~

£

Q . - ; -6-11 o ...




LESSON PLAN NO.]1 - OVERVIEW OF COURSE__ .

o ___(Continged from previous page)

3 -  POINTS or'EMP,nAs‘Is - " - Manual|chart "
‘ Page No.
I 3. Cou_}zjs_e’Cbntent: o ' _ \‘ . {e-3
(:-;) Introduction to Heat Loss .
(b) Building Heat Loss by Codnduction.
- y Y i
(c) Building Heat Loss by Infiltration. g
A (d) 4 .Step.s to Home Winterization |
—~ ~ Optional: , R . S\
o - *'(e) i.aborét;qry Exerc‘:ises - < .
~ (f) Field Exercises’ ~ 1
___(End of Lesson No. 1) _ _. 1 :
R Lo J
‘ I o .
‘ Chirt € - 3, :
. HOME wm'rsmzmon COURSE ; I
~ L o S
. LESSONS T \
A. INTRODUCTION TO ' - - '0' R
HEAT LOSS s 1 » T P
B BUILDING HEAT LOSS  r
'BY CONDUCTION b T -
C. BUILDING HEAT LOSS |
BY INFILTRATION = | L
D. 4 STEPS TO HOME T
) WINTERIZATION : T S
L — l ~ i
- 71 ]2 ’
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'LESSON PLAN NO. 2. - _ INTRODUCTION TO HE&¥I0SS. '

U

R g P e S
"PO-LNIS  QF E M P HASYI'S * - "'Manual|Chart
‘~.‘ T, N - . w-...."_ .—- P

- ‘Page| No..

_s'Most homes can use much 1ess fuel W1th—' D I 4 c-4 -
,u”out sacr1f1c1ng comfort. TFuel can be -t
- si:ed by 1mprov1ng bulldlng L_: U

It i%s not ‘the "Cold" that zomes’ 1n,_1t I 1 c-5 |*
. is the.“Heat"{we buy that escapes to - ’ : ’
tthe\puts1de ! i _ ¢

-

N

[ 4

(fesson continued on next page)

Chart C - 4 . I c'haft'é“-s

| MOST'HOM];S' _ IT IS NOT THE
- N COLD
CAN USE b . _’ .
RDE o THAT COMES IN-"- e
MUCH tEss FUEL TsTHE )

W'THOUT | | HEAT we Buy -
SACRIFIGING 1 THAT ESCAPES
COMFORT 1 TO THE OUTS[DE




. o P [y .~ ) r} ! ' . |
-~ . - . - ' - L. . !
. -~ . - J .,, . r
* LESSON BLAN.NO. 2 INTRODUCT&ON TO. HEA‘I‘ LOSS : o -
i ‘ (Cbntlnued_(,from prev;ous page) R S
& . . - I . / ; . d “‘ . ('.\,i‘
- " PO-INTS OF EH’PHASIS : arrual |Chart
| e = Page| No.
4 ’. ] | - ' ) _o
, Heat Whlch: escapes must be replaced - _ 2 c=-6-1 ¢
- L - » . g -“"} : .
. Y =
When 1ess heat escapes, less fuel is . 2 c-7
requlred. - - - Rk
- LN ! ) o ‘ 4 [
R ’ '» ’.' ] . /\‘ .
..‘ .é ) .-
T or . - * 4
’ " ° v .
L > (Lesson continued on next page) !
I . “A J ’ ‘:o ! “. K . ¢ -‘E" —~
" Chart C -¢g T T Chart C - 7
o’ : -
e 1 - ,
. § . "—. IN
’ -
- s “‘3:
‘ . -
Iy T." f .
5; '’
| : - )
I . u.t"ag-l—[
B HEAT g HEAT LOSS el B K B e
: OWE?HQFF : —- ’ F%%ﬁDI;PGlE ' rm 'g ]
' HEATING pum ) : ;
- . { LESS HEAT ESCAPING
©OTHEN i S LESS HEAT AND LESS FUEL
i " TEMPERATURE msms sr:vs UP . s NE%EE?)NTO STAY COMF OR'I‘ABLE INSIDE
< ; N R I N ) - . * i £
o~ . -: “:: had - ..- ’ ° - ) : "f-:"
. . ' s .> a g 5'*2:
'.‘\ . . * r e s [
—— \ ,
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R Tl SO
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LESSON PLAN 'NO, 2 INTR * -
. . . (Contlnued from prev1ous page) 7{?%
- b . - . B !.. _"l_ *{ - -
- . . . R , L - Il'- A:---.
POINTS OF .E .M:_P HASTS o e
o . * . ’,\ ::s-‘;.
. R '
. R \\ '_ .
5. '"BEU" as a unit of measure, 15 very A
small. * SR \k.fh
< | SRR N
. } -

Heating 'Unit concept_wril 51mpllfy
calculations.

Pl .
oo

’ *One h%atlng unit represents about 1000 ﬁ55Q>xJ- J

BTUS - ) , hE - 3 ' ' .. -

,.,\ . ) .d" ‘_. \';\,- ‘.‘ _‘..
(Lesson continued oﬁ_nexf’pége)_‘ ' \\”e';q:?«”Ff

Chart p -8 . _‘,:-".- ‘. Chart C = 9_ '_:‘f . ‘.,.:._"__‘.
" : - ‘ . .. ‘
s
- N

l Bn’nsh Thermal Um’r
(B.T.u) -

THE* HEAT NEEDED 'ro RAI§E ONE POUI‘D
OF WATER ONE DEGREE FAHRENHEIT .

.,

f:‘ ‘

—— — APPROXIMATELY Tﬂw GIVEN

OFF BY BURNING

VAR
_AEPRESENTS

T
. WEATING uurrf

\A

Q a !
< A\
-' .

v > . ) -
* / - . ‘ - _- X ’\‘
. . 4 _ ) b .._.- .
n
5 -~ 10 -.155 ol ’
R ) 2 N
>, B . -
8
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» a -
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' LESSON PLAN NO..2  _INTRODUCTION TO HEAT .LOSS ‘ R
SR ‘ _ (Contiinued from previous page) L e
"POINTS \-o'F EMPHASTIS: ~ Lanugl Chart
Cel ' T - ) Page| No.
I - . ' .o~ . - . . - R
7. Heating requirements are calgulated on - 3. |c-10
seasonal basig;s to determine tgtal fuel .
use. ! . 3 T4 ' F\I‘J_ : .
8. " District Héqting' Factor concept allows - -3  |C-11
1 ~ for’climatic differences hetween areas. . fCc-12
1 .
I~ ¥
N (Lesson continued on next page)
| . . . - . ¢ 'ﬂ ) b
Chart C - 10 Chart C - -11 F

' THE AREA HAS
4000 HEATING
DEGREE DAYS..—

“THE v

~ DISTRICT HEATING. .

FACTOR
1S
-1. .

18




B . T o . . - . . f' .t o~ )
: I.ES-SOH. Pfi..AN NO. 2 INTRODUCTION TO' HEAT LOSS o -
! " -« (Continued from previous page) ]
' BOINTS. OF EMPHASTIS fcnare
¢ ‘-.’ .- . 4 : NO. -
.4 o N
. . ;:, o ‘ N k - - ' . . .
9. | &oME wiNrErRIZATION IS A 4-STEP PROCESS: - | -3 Jc-13
N S ST AT I
v -(a) 'STEP 1: * INSPECTION OF THE BUILDING 3 ‘le-14 |,
' Inspect the building to determine -~ © -
.its coastruction characteristics. N
, ’ .,‘ ‘ L - X'f Tgiﬁ
| * (b) 'STEP 3: . CALCULATION OF HEAT LOSSES P B
o e - Calculate the heat 1 sses_from the | ° «
* ‘. . housel. | : o b e | 'Qu'

- ~ (Lesson continued on next page)

. | | | o . S ’
Chart ¢ -12 - ® = = Chart C -13_ ’
'x HOM :

.‘g- '

wummazmaom
4 A
N STEP -
lf“\PROC§$S .
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Lnssou' PLAN No. 2~ INTRODUCTION ‘TO HEAT LOSS_

#-'_;' contlnued from. previous page'

. . ¢ - 4 . . . .
" pOoINTS- OF ,E weRASIS }(znual Chart |
| 2 S TS R i

|+ (e ‘ster _3: ~ Evaruarron oF THE DATA'
- Evaluate the buildings character- -

%" 4stics and heat losses to determine
- what measures should bf taken.

-'l . T ) . - o . . V. .\
: (d)’ STEP 4: INSTALLATION OF MATERIALS
Install the winterizing materials.

JOB BOOK has’ been de51gned for recordlng,
~, this information on each separate bu11d~
ing to be w1nterlzed. o - AR

4 .
=) '

‘- age -NO.

.3 [ (c-14)

lc-15

! . - (End.QfILessen No. '2)

A >

Ghart Cpl4. . - Chart C 15

-,
P S oLt - 1 . q

4-‘ﬁs'TEP PROCESS \

1 INSPECTION
| _OF_THE BUILDING

2 CAECULATION -
OF HEAT LOSSES'
.3 EVALUATION ™

OF THE DATA B
4 INSTALLAT‘ON A 1 M;Evuwmoﬁ;

Fleld. Inspection {pg. 1-7)

1 Jo8 SHEET (pg. 9-10)
‘' OrderMaterials

OF THE MATERI%S ] e e

mfhls *,

‘_;]13; . ‘-153 A.';.,w
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: --rzssoi PLAN NO. 3 - BUILDING HEAT LOSS BY CONDUCTION -

\

™

. f ) .
. . . . oo .
. s . _ . .- Fl
L
) . ~ . ' . NN L.
.

o

" POINTS” OF EMEBHASTIS

Marrual [Chart )
1 Pagel. No.

4 v A

by flow through the exterior materials.
~

Rate of Heat Loss depends upon: ,
- Area of surface ° -
- Length of time

. = Type of material = - » .
- Temperature difference
." “across the surface.

-4
[ 4

‘Materlals which have low rate of heat flow
are thermal 1nsulators. -

. Heat loss by Conduction means heat removed -

c-17

- {C-17

. 3
(Lesson contlnued on next page)

. s ~ ‘_ -
’ » ' ‘ t

'CONDUCTION | h

. T ,! D ‘ | i i | 3 T I
’ HEAT LOST R,
THROUGH THE

EXTERIOR SURFACES

Chart, C - 16 . ' . .Ephari C~ 17

LOW
TEMPERATURE

TYPE OF




* "LESSON PLAN NO; 3 BUILDING HEAT LOSS BY CONDUCTION

(contlnued from prev1ous page)

Chart
No.

-‘

*

POINTS OF EMPHASTIS Manual
) R . . . - : . .Pagel
‘ Types of 1nsulatlon material commonly used 4
‘ 1n building construcﬁlon are:
(a). Loose 'Fill - . - : 4
- Glass or rockwool, wood flber, 1
plastics
- Low cost
. — Use an horizontal sunfaces
B Wlll settle
(b)‘Blanket or Batt 4
- Glass or-’ rockwool, wood flber |
- Ipw cost '_"_-:_\;{L .
- Most common -
~ Common thickness 3- 1/2" to 6"
- Common widths 16" & 24".
+ Blankets comes in rolls '
j‘Batts-eome'iECshorter lengths J
= Both come with, or without, vapor i |
.. barrier. . “ .
(c) R;g;d Insulatlon ) = 4
- Flber boards, foamed plasters
- Higher cost e
= Generally not used for home | ko
w1nterlzatlon.
Insulatlng value of material is measured 6

by its Re51stance, or "R" valie.

. .
N <
> ®

The hlgher the- "R" valﬁe, the e -}

better the .insulation. -
in .

- -

each)}

4 (Sho
Samp
of

each)}

(Showt
Sampl
of
each)

(Sh
Sampl
of
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LESSON PLAN NO. 3 __BHILDING_HEAI_LQSS_BX_CQNDHC$IQN
:ﬁ (contlnued from prev1ous page) ‘ . TR -
e e . . . -; ‘v' ‘

POoINTS- OF "ENPHASISé ~  Manuailchare

- . o Page} No.

b . R

From the table O6f "R" values in  the Manﬁal, ‘6‘ ,C-Ig}

‘0 .

"found in shouse construction:

_compare the values of some commosimaterlals

(bi Mas

ry

(a), Air Fiiﬁ and Spaces . ' . 6

P 2
Ic-19

Ic-19

-y

¢ 7 (Lesson contlnued on next page)

Chart C -~ 18

S

Chart C - 19

- e .. *
mpIndL Tucexass 2e yamg . - .
Rz 0T1g st Jaecyy U ) .
ME Wbis, Sousted iy Wwilhery vatertals IS 00 Gbre 0.91 )
u'“mn-lm— foil 3/8° or mere .37 . 3
taterier serfech restacsece .e o1y
taterinr serfecs resistsess .- .58 . ; .
*\I-u : : L . ) - m _
- Send gravel coacrete eiex: -~ t.1% 3 - . 'Y
, 908 end grevel costrete Siect ¥y 118 . Parreras Ducxegss “R° YAUF
LIgRtunight ssngrete Mlext L 1. Ara 0
LioNtuetent cuscrete bloch N 12 .13 Seact, BOMDED BY ORDINARY MATERIALS......5/N” ox morz - 0,91
e A es 1a place - > et Attt SPACE, BOWDED BY ALURINUN FOIL coveunveeo3/B” Ok more 2,17
Intigtes wptprisdi - gengeg) ., EXTERION SURFACE RESISTAKCE «eectacecesececsans ML 0.17
z.':.“‘"'.:.::.:'::'.".:'.. ' * . we Lo INTERIOR SURFACK RESISTARCE cceccerssascenscess HIL 0.68
., Pned . . - T Wee >, ] , 3 4
[ d e .8
. . s 47
C BTt ieseed steiey e ae o8 ; .
lagoed {4 2 o 3.08 -
:t:- ".:: qresve deerd nd .”I' 31.00 .
rep sicing we .5 SR
Fror = eyt " plaster Mer i , PR
CL ™ eed 1/8° plaster Baremtn ‘Iucarss  ROVAUE
Lativtir plyebed bobel s e wn SMD D GRAVIL CONCRETE MOCK.sssecrscccssssses 87 L1
Seiilay s o.09 .
- -, DO Sum Anp. enavL &lt!l MOCKesececeoereecosess 120 1,28
Bopealt satogies . : = i Limenvtaat conceere :ya..y.. L 2.00
""""m o — . L7 :.,z [T COMCACTY, BLOCK +osaeetssaeonsonnrens 127 2.3
. Carvet ved - -— .
D Rerdeed Tiesr ) , L - wn FACE BRICKasesyesencrasosnssivscscsncrorosescans &7 0.3
lesatasise Margeigls {giegey! vee?. tiens weel. weed weel, pic.) ' CONCRETE CAST IN PLACK.vreccccrccsscsosassassars §° 0.8
flamet or botts t* P, ] . . . .
Blastet ov dotts . - 3 - 13.00 .
Slastet ov bests i L . 1. .
Lowes 713 . : R 1o 213
['{ L] H
tetd - n-( e T .
be wiedew N\ . N \- . Aspren, 1,00
e wiadow -~ — .u!:: o
had 1
o 5 Aoore .
Al &
o Yy - - \
-y
s - o 16 - 21
- a ’.‘ «



- ) - . Lo ' '.' . ° L ) ."/
LESSON P.LAN NO. 3 ' BUILDfNG HEAT LOSS BY CONDUCTION '
L ' (cont:.nued from Erev:.ous page) - ) . | p
"POINTS~_0F~EHPHASIS. ‘Lanua.lChart
' . . . .} Page|] No..
» . » ‘ ' - \ - [ ) B ’ i
V . - . . -!. . A
(c). Building Materials - General -] & Je-20
-‘ . . . Lo . . é'- . .. 3 ) . . . ‘ .
- (§) -Ipsulétion Materials - N - 6 é'—-él-
(e) -Windows and Doors /, T 6 ic:il
' : ) N
. )
_F
(Lesson continued on next page)
, ; Chart C - 23
. T T _ .
Tnteraess. 2% Yarue ' ’
" Lo X y 1RSI TION AATERIALS. -
2.1 - Barreiais o locomss RO Yaue
0.7 BUMKEET OR BATTS ..oeeecnceencncmannses 1” 3.70
0.63 BLANKET OR BATTS seocevessase ceseeseser 32 11.00
el . BRARKET OR BATTS ieorececcccnconssocsrs 6 15.00
0.8 " 07 L00SE PUL cevreeevesssvsssesecsosans R o 335"
;': | " R16ID IRBRATION BOARD (au'n‘uus) ..... " T 210
i . LI . -
0.8 =
0.13 -
0.2 o -
. 0R- g R . YIS AT DOmRS
:: 70 SINPLIFY CALCRLATIONS, USEZ THL FOLLOWING APPROXIMATE ‘R*
- o:m i mums. e : o
- ) Raniia B Vaw _ .
.57 : ¢ SINSLE WINOOW. .. .. .00 : Q
o.M - DOmLE WINOOM. e 2,00
e ’ L Extenion DooRe ... 2.00 .
.m . . it )
LR S : |
4 - ‘ v/ ]
N . . S =
' . ~
- . } R
’ - - 17 - ; LA
' . 2L y
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LESSON PLAN NO. 3 BUILDING HEAT

(continued from

P o INT)§ OF EMPHASTIS

"R" values of materials can be addeg /'
together to obtain an overall resisye™
or "R" value of a building section.

-

—

A

fl. ~ 4-' Q\

(a) Typical overall "R" for wall s,ecbib ) TR2
. s- ‘..' Y - . . . . ’ 5 Q\
" (b) Typical overall "R" for ceiling_ 23
. _ N P -

Al

—

(Lesson continued on next page)

T N L
Chart ¢ - 22 : chﬂft / <3

o
. ’ .
- > . ) . ~
'_____ Iatertior Serface .58
3/8* Cypeus Boaerd - <32

Y

3 1/2" Blaaker Iesslgcion 11,00

.

s g
-
ANA ‘.M

L]
e 348" Plywoed BRI
-~ .
Bavel Sidieg . -81
Zxtarior Serface 17

OveralI kR & 13.45




LESsgN, PLAN NO.

3 BUILDING HEAT LOSS BY COND

-
4
i

%

"[__;_;' - __(Continued from.previous page)

POINTS OF EMPHASTIS

-~

N 4

| *mnual Char't

Page No.

/",// ’ ’ “‘\-L‘q

oA

(c) TYpical overall "R" for Roof.

“(d) Typical ovérall "R" for Floor. .

| 8- | Vapor Bafrieri Moisture - in air exerts
 Pressure. Moisture flows from high
‘\ presiure side to low pressure side.
AN

As moisture flows from inside to outside,
~~ the temperature drops. When the dew
..point is reached, the moisture condenses,
- causing wetting of insulation and.framing.

-

5 Cc-24

-5 Cc-25

5 JC-26

. (Lesson coﬁt!gued on nexﬁ‘page)',
o T o T . i ' :
Chart C ~ 24 Chart C =25
- , S ~ N
. -
. L ‘
) Cutaide Surt, - — 17 - .
: ! 1nelge 3urface .o
Aspnalt SRing oS 44 R
' B3/4" Sheething——— 1,00 Herdeood Flooring .71
Alr 3pece————————— ot - -~ Ls2» ¥ iywood ".a
o Insclatien 19.00 " ynsice Sirtece  _gn )
. « ' Oversit R’ 2.70
4 Cypews Board .39
Inside Surfece .68 = =
L 5 P
. ) ' B l
N D ool sofir,
Foundation sin
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.. LESSON PLAN NO.3 _ BUILDING HEAT LOSS BY CONDUCTION

(Continued from previous page) .

PO

INTS .OF EMPHASIS ,  [ManuvallChare
Yo : N Page}] .No.

Y

Slnce vapor barrier w111 reduce the-

’ C
. .
- .
. B

flow of moisture-before it reached the . s

insulation, place the vapor barrler on T
the  inside - (warm 51de)

(a)

(b).

Poly fllm d alumlnum foil are
excellent “kraft paper is average.

Seal with pressure joint. Remove N
moisture that escapes through

vapor barrier by ventlng to the .

out51de. . s

(End of Lésson No. 3) ° o -

(Lesson No.4 starts on next page)

”

O

Chart C -26 - . Chart C -27

| | WNFILTRATION
EEN| | wear osTv:

wemee. | | . -COLD AIR
| : 'COMING IN
g o AND .
|| WwARMAR
o | | 7 eoneour

. ’.\__



I.ESSON‘.P‘LAN NO.4 - ‘BUILDING HEAT LOSS BY INFILIEATION ' S

I 4

. [ P o f NTS -Td F EMPHASTIS , meualcmarf-
~ ' . ' . _ o - “Page| No.

T

1. -Heat is lost 3y‘cold air coming in ahd : 7 C427u
- warm air going out. This leakage or '
: 1nf11tratlon is caused by two factors-

(a) Inflltratlon by Wlnd occurs when ‘
: wind flows in on one side and warm
-, .~ air flows out on the leeward side.

c-28 |

-O'\'-

/\(b)  Infiitration bé\“ghimney Effect?” - .. 7 c-29
occurs when inside air is wdrmer : )
than outside air. The building
| IR acts like’'a chimney:  heated air
. which tends to rise 'leaks out of
E cracks, and is replaced by cold alr
which is sucked in at lower levels.

* . (Lesson continued-on next page)
Chart c - 28 - ’ : 'C‘l‘zart cC- 29
S - . 4

=D WIND OIRESTION L e . : RS o z
) 7 T A ‘ - ‘

Fi6. 1 ~ INFILTRATION BY WIND . . -

- k.'

&
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LESSON PLAN' NO. 4 . BUILDING HEA‘I’ LOSS. BY - INFILTRATION
> : (Contlnued from prev1ou5'page)
fanual [Chart

POINTS OF EMPHASTIS

~

Page.

: NO.

Each .cubic ft. of air that must be
heated requlres 0.02 BTU. For every

L one degree F increase. 1
_— o Lo o : R
3. Infiltration Check List .désc¢ribes the 10 C=30
KA “ typical conditions which result in 1.
o ‘tnfiltration rates of one, two and /- o
N three air changes per hour. 0
’ ’ . ’ ' .
i . |
- . =
End of Lesson No. 4. .
- ° 1 > S . .‘.-i -
g(Lesson No. 5A starts on next page .
- . A - . ] , . . ) .
) ChartC—-,30 - / N
: - R . 4 2 )
- ‘\ - . ‘. v o
N . 4
- . v . -
. .
; i A
¥ -
, 3 _ _ :
]| ot o wie @ O] | < :
R I P Seme fovadation Stpme Fugndats . .
. cowlbed silits, . ‘"f::;:.:"".' ::2:0:2: rovr
ol ::0. :::' :::"o::m' - ::So setrancy s
set Sigat
2 |merms Olmar O mansO »
B o L Xt
: pos—— : - . g C)
i 5‘?’-‘#‘-“’33 frre Olmsmar - e -
il o o) i O ] e e Cji P
WALLS Cow’ wl ndows Caulitng o poar n‘::::c:: o’ .
|EEES o|FEET QIEEEE O
siasoy - oleton togue N
- E S .
N el T
- Vi -
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"LESSON PLAN NO.S5A = HOME WINTERIZATION IN’4 STEPS

tr -

STEP 1 - INSPECTION

< !

,\t_

.. follow thls 4 ~-step process in a systematlc -

. an Estimator will obtain when he -inspects

. characterlstlcs.

manner..-;
Perhaps, the best way, to become familiar
with the. JOB BOOK is to simulate the _
process by working out an example of a v
bulldlng to be winterized. :
The eirdrts that you will see hawe been
marked up to show the information that,

the building to determlne the construction -

o~

~

R -

(Lesson continued on next .page)

- POINTS OF EMPHASTIS Manual|Chart’
. . ' . . - i - - ! K} Page No.
1. (Refreshei from Introduction Section) 1 3 .
: HOME WINTERIZATION IS A 4 STEP PROCESS" .
§ (dy STEP 1.- INSPECT tB building t6. i
' determine its censF@ucthn : >
_.characterlstlcs { TN '
- ¥pb) STEP 2 - CALCULATE the heat 1 sses
: . from the bulldlng. .
_(c)-,STEP 3 -" EVALUATE the bﬁlldzng' -
. characteristics and heéat losses
to determine what measureSvshould A,
be taken. ) -
(@) STEP 4 - INSTALL the w1nterlZlng
) materlals.' o S
- -‘-” - _‘ .'_ \ . N . . -~
° t 1 . . o i ) _ )/\ »
2. JOB BOOK ‘is deSigned to enable a Work- °° : v
‘ Crew Supervisdr (or Job Estimator) .to S B

g N S
; ?-_'\\;;;:- . =23 = 2%



LESSON PLAN NO 5A STEP 1 - INSPECTION 4 @an
(contlnued from;prev1ous;page)
-~ » . . , ) A ) | -.
£ POINTS O/F EMPHASTI.S anual |Chart
. . . ) . : ' Page] No.
I'3‘. STEP: 1 - INSPECT the building tQ determine 9 |c-31
o the'contruction characteristics. . .- ' .
K (a) Vlsual 1nspectlon ‘of building : 9 JC-32
R - . shHould consist of -the 10 steps 1 -
o ' ' listed on chart. _ .. . '
L ; : %
. o (TEACHER OPTION FO&%EMPHASIS POINT NO. 3(a) A
o ' Show 35mm color slldes,r See page 28.'_ ' . -
Slldes are avallable on loan~ba51s. \wLifk’ N
;ﬁ.. *  (Lesson ccntinued:on next pageL]('
e R . . -‘V- - .- ' . . )
Chart C -31 | Chart C - 32 T
. . i . -
~ 4-STEP PROCESS  psmnwommecs - % | (-
- 4 . N e EEV'N

1. INSPECTION.
OF THE BUILDING

. .
- - N . v .
- e
~ N L
A4 - -
- .

. : — - ] .
£5. ‘e : ."
& S | . B
.- 1 ! g .

A .
- r .\':i- ._:'
\_ R .
. 3 ‘.-- R .‘.
~ L.
: =24

5 A R —

GLaws™n, Miom, Smooaus Helewt)
2. Mosumy winoows cHyrext, MipTed .-
3. Masum pooas Clirewr, Nioma) ..
4

8, Cxecx ComDITION OF DXTURIOR .
CLOOK POR CRACKS, LACK OF PAINT, CARKING)

Mmmm;::nu

Omecx FoR IRPILTRATION, FENL roR DRAFTS, CPER '
. OUTSIDE DOOR QUICKLY (RESTSTANCE NEANS A TIGNT PIT)

nvf‘Tq_n,xn-n- eccorant T

. -
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(Lesson No. 5B starts on. Page 29) -

2. g;ﬁ

N Tj "7.25 .

~ | ) / )
T - ‘ 4.
LESSON PLAN NO.5A | STEP 1 — INSPECTION et f
R K . L, . R -4
o - (Continued from previous page) .
s R 7 . :
POINTS OOF EMPHASTIS ManuallChart
s ' Page No.
.l - (b) Fill in the JOB BOOK:  : - :. 9
y S During the inspectiSn, £ill in the .
: . sections\of JOB ‘BOOK marked "Flll
In At The\ Site" -
- (NOTE: . The student will be able
% to follow |the Teacher's instructions
' by referr ng to the example which
follows page 12 on the Home Wlnter— -
- ﬂlzatlon Manual) '
(1)-‘Cover: Name_ahq.Address j-\ 9 bf33
©(2) Page -1: Description of . ' :
. " Building.’ ) 9 .JC-34
(3) Page 1A: Dwelling & Héatihg—  9. Cf35
. s ‘Informatlon ' =
q , *™ (4) Page 2: Inflltraﬁlon Table 9 |c-36]|
| (5) Page 3: Table of Floor’ o |
;*4‘1 o, ‘Materials” - . 9 (C-37
] T (6) Page 4: Table of Celllng/ . —_—
\ . Roof Materlals L _ < 9 .jC-38J1
(7 . Page 7: Table of Wall Materials 9. JC-39
3 .o "(8) Page 9: - Directions tosHouse
b : - Location ' ' 10 (jc-40
A 7 . - \ 4 - B ° ~
NS - R
. T : BRI :
| ‘i Eﬁd of Lesson 5A




‘Chart C - 33 . " Chart C - 34
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' . * MName:. _ _,eﬁl NS ) . C4- — — B | i
H L. Address: NE STZcET ' - —— % -
.- ' ; z
i | . ‘ WORK' RECORD 1
. Ascigament - \, Sepersiser  Oute Comoleted ;—""
" HOME EVALUATION: '
- Field Inspection (pg. 1-7) - £0. JOMES 52275
Heat Loss Calculation (pg. 8) :
' JOB SHEET (pg. 9-10): ‘ - e -
*  QOrder’Materials ' i : z .
Instalt Materials - . - . - . ) v 3 . o J
- . ) N 4 - - - . ' ) -
N o S . . -
., K . ) g - . C . -
Chart C -. 35 ' . , Chart C -~ 36 0. L
. A . - - » e . B N
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.. . . oL o - 1 "
N il - Su paons § Tiwy 7, calrmnte '“ "soet lose By lettirveiton ond .' ‘~ los tomg Y0 ' -
< MRS . rgﬁm&&muu___ trew toveriingreve) ¢ /. . @,....“".‘..." '::':.:';L"—-. Bk ader i b R R ®
| I R M . o | e R . etienns . . ; K
—— = - = o v vy i el Bt ...-. 20 (29 teor rvmperest Porti VP o Baites ‘e
® Teamt o0 mas 0 sewitems & ey g . . [r—. ::.'-.:-:':-":':..':"' rberle teaee i e e har. ST P ;
meLy Poernovs i~ et e N
I T = L e
o IPm L., mE ' :
mary Fcesovs Jeowrcne  [Jroreeeme .= I -
2 Piyg STEESY Qe Joee R a
8pnoop, Marne _ 8
g : - ¢
) . ® 1ot e waTInG IR (0 miSvieery? -
® sccariats o Thewctent, i3 = Sovenaror} =
Totel Sester _@ . @ lu-.l-u wavers Ry S0 -_—J]
- o srue oo , @ "'ﬂl.i.lll-:-l"’-.ll —ator ¢ -~ s
E Saa Ssery D tetvietave) D Clectricet Savoreers . . J
D — D . D'"-'.“o--'n_; . o ) .
*ept. . " .. o .
D» 'i e Sy L ‘ L . il i X
- ® semITIC wey wateer - . - . r I-—“X[ q\x L J X OZ nD .
R - ‘n-n-l thowmar: En—- : o ;..-:v-' 1'2.-::-'--- . - . o ) “—_ L ',_4‘ *-'-'.—' = . S -
o-uun-va- @ -° . . . ' : ' L L - -
Totat Busver of tewbe ... ® TEIIST 1ETTIS e a1NTL faeovnen) ' o : 77 st 00 e % oas e me e w0 wm et ie s s e iy s e e e ! -
) ) . * d ) L. . ppegeaiato iy py g g Aty v Yot ieypfiognny i N 2
-—-hﬂn‘q........@ o h@ "'“@ .'"D . Vd“- . . . . - .
- . !« e e s i xCOxCdxez=]
@ SECIPRATS CIUERTS To.a.. emarty, gt . o . _ — . e Py —— e e
Pleses. e sepronion te seens )i 7 ¢ Stepey Surpieersiger —-—— . - - -
. o. Fi . - . s - e e Stk s e e S
E . . . \v KL Pl me-B - | . . == P——_it Sk iey g At J
. m‘! ! ! !’~2°E§ . Semsrer miﬂ?-—- . T . v"‘\ ﬂ'!‘l;-m. "“
B . . torst cons LGRSO 4 4500 < o S, 3 AN o =
: - ool 370 - — T T 1 |
: " e ' - 1o ' . : coa : = . ‘
1 o, , . . - . . . _ ‘ -
. . - - g . . s
. B . ¥ - ] ' v v oa .
Y Y b; -

A . . . . )
Arovres oo cnc I8 . . . . . ) e

&



: . B .d : . -
: - R s
° et . ‘ 3 - & .‘. . . . .
- ~ Chart ¢ - 37 , : Chart C - 38 .
. | " . ¥ X
A . . e . . .
4 ' . Toe . . .
- - . N S LAt ST SRS DKL LTINS h
’ . P sewat Catitm . f
' . prsqueg I A .
- . ptyygginamiay
A s 1y e . Zoas ey . - R Ll "
e Xttt i R pttieg ity e ' ———— .
H w -
R el B i R v e . e -
< B [ yypten P - [SSUSON . -
) i | & TR —— He . - o
- [ et L1y erm 2 "
. —— e e, i N Peviveos o™ 3 =
1 : Ué«-- | faveroces ) w‘ o :
- n::-’...-......._. [ - - . = 5
S e qo ammae ‘ i = . e E
ooy oo - ) iz _
- ("
N - D Ci= 1 =L
M Yogar -'\'--u rere - . -
::-::: o N J -
- L4 - **- @ ants veveterrs on-t-ay e re ¢ meard = NP S S RON. SURRRN
o .- & N i ey, -“- olnd Wit cdmy wm——
. - .
= . .- . .
‘. e T N L T TN f ’ '
"_-;--_':_;: -__‘:._.‘_,:: TS -_-.?_._...'.';.:;.‘a. T A T e 1 | I‘- _X [: [ = ' -— :
I R ot ey aree Boarrar | v v .-,
1 .
=l -+
"-' ot Fatewy
hn-. - .
u"’-ﬁ--..—-—"-""—'-'——-—lmm .
, .
“ p) f
- ' _arreg TTNTING
o ATy -aTTG
/ . TYNE OF wOT 10T Rt {2} et e ety T3 AT
4 .
Y. ) VY o mtwv o1y
l I o ] - .
< ! - N b
) -* N e
s . . el
- L -
: L | . |
Chart C - 39 Chart C —40
" N -
. i T ! . : L a . by ‘
. : . N -
9 < ) \ 9 ) . . -ll!_!!fl ot ) i
. St o N - i een et 13 aeevass fom wet ot w31t .
| == ] kil
’ SRR X . — : .
. . o . e - . T F— = L9 ‘ofl -
. P 4 - ‘ ) : Se o N B2
* e we - . =g . Tesa? Gty Semer  Ladiims wese asterielts Are ls Gn | “leeteileys Sowe tal ' -
e, hed il Semires Cot imulies --ul-. R o X geren TSt b
. p— S vo30mm Fodf |3/ - - — ;
— '_“—M e A (74" < o - cr'.- A - Y .
. N
——— D"’"‘-’—’ﬂsﬁss 2° - =3 e -
- P — |22 $o0ce N/g ™y q
e Sucarmnd tire: =2 B * = .
V- [rmetnpade-l s - (M3 3 /s z = .
- 9o peeetas % — . 3 = )
— pugue) — - - -~ . < - p .
. . - 9 Ad
_ == Cx 1 + =[] ~ : -
. " Pemp ey R < . *
. B — . e -y .
* [ ST W r - e
Wl e e P Sk 85 S SR S Ly ) e S s TS Aoy, e e B : - .
g =
1 Ox T:J =] e e s ~No b
[Rgr—vp—— -.-. ar - e PR ‘u_ L
e ~ — e RovT8 2TT FEOM CENTEE oF Towdn, L5 miss, |=
. . - - . .- B o
. ey --u-' e e e e s v S > ° Fiesr ”OUSJE ON LEFT RFTEE CRoSSING BZroae, Q :
. . ] N . R - oy
. B M - - . .-
- - - - - i
. . <
ot . - E
. i =
: t i . ' . - =q.
. ¥ - . -
4 »
o ) . 2oL
N Ere bt saniztsx his__ : Lpumpeyy
- i EL ool — Srane myertels .
l RTINS Ymy- w1 l ‘ 3 Tasta?! Mutortals .
. S 0
\ ° et o
— " -
A ) N »
e - 27 = -
ERIC, - - ‘ 2 . .
o . . .
o S e ® . " .
Y v . P o . . -



,'¢ _ -

=

AL

LEsson"PLAz'_'v NO.5A ° STEP 1 - INSPECTION

(Optlonal - See page 24)

- - 23 - .
‘f{_”_*c "kyngTA :}3

1 ' g
POINTS OF EMPHASTIS Manual|Chart
- i - o . . : \ R Pag'e No.
, .:TEACﬁER'OPTION'EOR EMPHASIS POINT NO.3Ta)-
(NOTE: In place of Chart C-32, the | :
'followlng'35mm color slides may be . .
_‘used to give the students a visual ,
impression of the construction. LT,
features’ of the building in .the- ekample e
to be worked out by the class. If these
- slides are not available from the State -
T - Department of Education, they may be e Y
s obtained on a ldéan basis-:from the Regional
-Offlce of the Federal Energy. Admlnlstratlon).a'
3. (e} Vlsual 1nspectlon of bulldlng._
) - __(1). Front view érll-
< (2) Right side'yi%w (ehcwingﬁce;port)A ,' S<2 .
j .(3) ﬂReét View,C FERTAE | . . -Sf3
Tt . (8 reftsideview . . | Tfs-a
; . ':;)/(BXC*TakeﬁcGerai&*ﬁimehéiohs:';j' R §=5°
(6) Medsure windows S-6
17)n-MeaSuré Dcors e s-7
o .
) Ca (8) Speak*to occupant ) S-8
» »(§)' Check ondition of exterlor | - S-9
. c ) '; ’ . .. A ‘\VA —'-
N ; 3(10) Check wall.constructlon _f N | k's—lp
’| ) s - .. v
‘. '(11) Check celllngs, roof floors, 2 Is-11
" ' c(lZ)_Inspect-foundatlon | | e 8512
(13) Lcok for'crécks'and.crevices S-13
- : (14) Check fotr infiltration
o (TURN OFF SLIDE PROJEC‘I‘OR) (END
»u  ; (Emphas1s Pclnt No 3§b) is back on page 25)
“ERiC -

ES)
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LESSOKN" PLAN NO. SB_ HOME WINTERIZATION IN 4 STEPS +
STEP 2 - CALCULATICN ' o
= B B _ L*r — 1
1 . . PoINTS OF _EMWPHASIS ManuallChart
. _ . . ‘ - A e Page NOrl...
1. STEP 2 - CALCULATE the heat losses 11 Jc-41
’ expected during a complete heating- o
season. (These simple calculations
. do not have\to/be done at the job site).
y 90 ROt Raveofpe done at the job it 'f
(NOTEt The JOB/BOOK pages shown on charts X -
. C=41 thru C- are to be completed during
class’' time teacher and students.
'Coples of the completed charts are 1ncluded
in this Guide and in the Manual) . .
‘ - '_' g
1(Lesson continued.on next page).
‘-I - " . . .« - i" a3 .
Chart C ~-41 : ?
. F. . 4-STEP PROCESS .o=l-- | = - |, Lo
1. INSPECTION |
v OF THE BUILDING -\
P
2 CALCULATION * ' e
" OF HEAT LOSSES _, ;
. '.1- ‘- - :
Vo , ’ ' -
T .9 o o



l - A} ”
a - . P _" Ly »
A 2 Lt > . P . :
LESSON PLAN NO.5Bt  STEP 2 = MEATION =
- (Continued ”{omfﬁ?ébiaﬁg*page)"“-'v,
. : L ) ~—
o POINTS “OF -E MPHAS IS _ JManuallchart
o : , * | Page' ] No.
I - '(a) JOB BOOK page 2f - S A
' Heat Losses by Infiltration o
(1) Enter Floor Area and Ceiling 1
| L. Height from page 1. Calculate
e volume 'of building. | >
(2) . ‘Estimate the Draft Index ;f'”
-« based on the check marks in
table- ‘ - :
(1 air change) x (1) ¢
-(2 air changes)x (3) o
| - Tt =175 |
] . - " . Round to 1.8 *
’ . '..'_1-',:\' N L *
- .. 7.£3) Enter Dlstrlct Heating Factor
TR from page 1la. :
) (4) . Multlply these faqtors by, & _
N . - 0.02 BTU/Cu.Ft./1°F to, S .
- . o determlne Requlred Heatlng o '
- PR .Un:Lts.--l T T . o 5
. . .‘ .- - ; '_ ) . . ‘ . .
f' S "(5)JAIn a 51mllar manner,,determlne
' < .-~ Potential Heating Units based
on Draft Index =1. .
3 ‘ ] . . :
' (6) Subtract to determine Potential
I : Heating Savings, and enter on
N bottom line.
:QL: - (Lesson continued_on page 32)
o‘ o . 'b--" N E ' .".7 o > '
o : =30 -l
= T T 35

.



h i Char."t C - 42 (Form To Be Compllet'ed During Lesson)- ‘ f-\

. ch
. 1

. 2 .

On pages 2 thru 7) ca'lcu'late the heat 1oss by Inffltration and,MConduct1on thru- the
separate parts of the building, and enter the results in the tableirat the bottom of each

.page, and in the Summary Table on page 8.
®*HEAT LOSS BY INFILTRATION ° )

Volume of Aira T
_ . in building HOUSE DRAFT INDEX: Oppﬁite each of the four component parts of a build-
ing in the table below, place a check mark in the circle adjacent to the

Aruitoxt provided by Eic:

LY

Floor Area features which best describe the condition of theibuilding, :
f . , ' - 4
i JEt. BUILDING ONE TWO" THREE N
qz&’ =9 COMPONENT. Air Change @ Air Change ! Air Change
| Per Hour Per Hour Per HOur
) “ CELLAR Tight. no cracks, Some foundation ' * Stone foundation. m
caulked sills, cracks, no weather considerable
. sealed cellar : stripping on leakage area; poor |
or windows, no grade cellar windows, seal around a
- . entrance Teaks grade entrance grade entrance '
x . . O not tight : @ ] a
. CRAWL P]yuood' ¥ioor, noe Tongue and groove " ]} Board floor, loose O :
. SPACE trap door leaks, ] board floor, fit around pipes, -
no leaks around reasonable fit on etc.
. water, sewer and trap doors, around ’-
electrical pipes, etc. 4
_ e openings - . .
A WINDONS Store -indowsau IE@ No storm winlpws, Ko storm windows, z
' 8 . with good fit . good fit on loose fit on
ft. reguiar windows requliar windows .J
Height to ceil- ‘DOORS . | Good fit on ' Loose storm doors, No storm- doors - d
. ing (o upstairs storm doors O poor fit on logse fit on | [T
ceiling in two- inside door instde door b, i
story house) ' WALLS . Caulked windows Caulking in poor No indication of
and doors, - repatr, building building paper, '
S building paper O needs paint evident cracks .
) used under ‘ around door and
cot— . M siding P . | window frame
L]
_HULTIPLY the number of check marks in the first co'lumn,,by 1, the second '
column by 2, and the third column by 3. The Draft Index uﬂh be fhe 3um
‘of these productsmdivided by 4.
' N/ -
73§w «X11.8 kX V2 O 532 *
. : ‘Volume Dratt Index _District Heating . ) '_._ ‘Healifg Units
L . oo e T Factor - - ~. /jow Required N
. . L - A T - g e R . .
. e . ;‘;“J - - “ '4~ ‘ !
mmm_nmmmm_mmm_-m N e,
1t 'shou!d ve. possnble to reduce the draft index tor & building to 1 (that Is rcduce the number of air
changes to one per hopr). |f the draft index for this building 'was improved to 1, the infiltration ,
loss would be: Co " o » . =~
; - &
e
[7393--x [+ | x [ 2]X .0z, = 296
Vo | ume B " praft index District Heating Potantial eating uﬂni.fs.»'-_, .
(4rom above} F“'“ ’ - - /
‘< - Subtract the ponnhal heatihg units from those now: requnrod and onfor here - 23‘6 . )(’J\
. . T (o
- o « T
. X . - v '
) . . HEATING - PQTENTIAL =~ .. i . HEATING b
_ o UNITS HEATING - URITS TO :
. TYPE OF H LOSS REQUIRED SAVINGS PROPOSED CHANGES TO STRUCTURE BE SAVED. | T~.__
N
INFILTRATION /\ |5‘3 |236 I . ' : '
' PAGE 2 . ) T ]
~ ) .’
Y L
E o N
. K - 31 - - ~ -
A —— '_ -
P \
. m .
3 i . 3\)
- | s . : ..



LESSOR PLAR NO.

C

5B ' STEP No’. 2 - CALCULATION

(Continued from page 30)

“POINTS™-

‘0 F EMPHASTIS

Manual
"Page

Chart
No.

[ 4

L

W

(b)

(3)

e

JOB BOOK Page 3: Heat.losses by
Conduction Through Floors

(1)
(2)

Enter é{gpr Area from page 1

Select appropriate F1oor~~'_!\\
Exposureé?actor ‘ :

o~

From Table 1 on page 12, . S
obtain the "R" value. for each
‘'material in the floor. Add
these "R" values to obtain
composite "R" value for floor.
Round off value to nearest

.' /

{4) 'r Dlstrlct Heatlng Factor
L,jl'from\p_be lA

‘Use thé'”" dt 5 tp;détermine.
the Required Héating Units
'and enter o ottom line.

".In a smmllar manner determlne

B

(7

Potential Heating Unit A
4-based on Floor Exposure F ctor

0.5. (ﬂ'
Subtract ‘to determine Potential -
Heating Savingsg, and enter on,
bottom line. .

-

4

e " (Lesson continued on page 34)

.o

va

of unlt._ - ) 1l

"
wy

C-43




-

X . : :
Chart -C ~ 43 * (Form-To Be Completed During Lesson)
£loor Gxposure Fector 'R vlus of Flcor - ' .

Select the appropriate factor from

List below o1/ meterials in floor - -deck, Including carpﬂ but -
neglecting floor Joists, starting from insidc surfoce. and work-

\' -w

the dncrl{pﬂonn be low: ' ing down. /
e Bqul on posts or pillars 1 . :
D'“h nﬂ;kirfs befow floor | 1.0 l.nurt\‘R! value for oucr’ component from _Tablo.l
. [Jcrow: spaco skirted P! . Material Thickness .'R* Value
i
[JRock wat 1 basement 0.8 !\!nu:lor Sur face - .68 : .
. m‘a—- than two feet of base- kl”O&EUﬁ' )_ :2%
: . ment wall exposed above .
grade o.8| | LY WO D 4 .6 . ’
[Jsuitding on stan’ o.s|[SUB-Feoop 15/8°1 1.00
. DBui Iding with tight crowl
space ' . 0.5
[3eut ieing with tight base- B
ment (heated or -unheated) ] 0.3 . "
- Interior Surface — .68 - :
i —~r o
924 b+ X]|o.8F X | 2 —_ d | = |77

F loor Area ) Floor District v Jotal . S ueating units
(from Bulld- Exposure Heating * "\R'\valuo e "™ Required
ing Descrip- Factor Factor " . . s
. tion) . '
. * sl . el — -
P ' ; - LF S : -
otentiat Savin on _F loor Heat oS , -

| #icors can sometimes be insuiated to reduce heat loss but- this
are beiow the floor may ¢

is often

se froezing problems during voryecold spoll

protected from drafts, et€., sc that it has a3 fioor exposure factor “of 9 5.

rhns buildmg, the heat loss- through the f.loor would be:
’

-~ ..

ifficult, and where water
However ,

ipes
every floor should be
th this exposure factor for.

- - e T— -
Jlo.s| x | 2] = [3.4 ] =]z299
Floor Area Floor District - R* value Poténtial
From Above . Exposure. Heating’ from wvo Heating Units
- Factor Factor T

IR

-

——

. Jsubtract the potential heating units from those now required and Enter Here

178

Potential - V

Heating
. Savings. -

—

.sA *

me POTENTIAL . - ' HEATING
\os HEATING . N\ UNITS TO
TYPE OF HEAT L quumsu ~ SAVINGS  PROPOSED.CHANGES TO STRUCTURE BE SAVED
CONDUCTION THRU: FLOORS 477 {178 — -f |
PAGE 3 )
! ; ~ —
_ . } -33~
.'::-' -~ .
' h

o S

Aruitoxt provided by Eic: BN -

>



B 4

téSsbn,PLAN-NO.SB' - STEP No.2 CALCUTATION

‘(QOptinhed'frem paée 32) .

8§

/ R Z

. _ - . ¢
POINTS OF, EMPHASTIS Manual]Chart
> T ' J Page |' No.
. &
- \ * \' \
. -/ | .‘ . . . . ‘ ) ’.‘ J' . o
A i .. . . . o .
> (c). . JOB BOOK. Page 4: Heat Losses by : C-44

Conduction Through Ceilings

.(l)_'inSe:t Ceiliﬁg Area—fnormally

same as Floor Area on page l)

F

(2) From-Table 1l on page 12 of v

'JOB BOOK," obtain "R".value .
for each material in the
ceiling (or roof, where :
‘appropriate). Add these "R"
values to dbtain comp051te "R"
value fornceiling (or roof).

! Round off value.to nearest
tenth of unit.

»(BX‘VEnter District Heatlng Factor

from page 1A.

(4) Use these factors to determihei'f

the Required Heat 'ng Units and
enter on bottom.line.

L3

(5) In a s1m11ar_manner, determine

Potential Heating Units ed
. upon an "R" value of well=
v '1nsulated ce111ng equal to 20.
“’- i . s F

(6) subtract to determine Potential
Heating{Savings, and enter on .
"~ bottom line. - :

" - ~
= . -y

(Lesson continued on page 36)

~

- 34 -§9 |




&e 0

' 1‘ — v ‘1‘5‘! ‘« - N -~
S - iChart C -.44 (P,o_rnl'l‘o Be Cbnple;ed During Lesson) .
\ . . Lo ' G E .
“ , HEAT LOSSES BY CONDUCTION THROUGH CEILINGS -
. R . o ) K
. N - .
rea of 11in ’ L) .
‘J- 7 (Take ares of upstairs:_ - , . . . .
w o ceiling in a,two-story .
: hoyse) ol Py N ’ . ;
Ceiling area will : . o |- t .
‘ normally be the same. . \ '
: . Bs_floor area (from . N Material- Thickness' °'R' Valud , W
. B buildlng doscripflon g M
. ’ smﬂ Inslde Surface — .68 J . l):
. S , 38" .32 nl.
n " 1 :
. i Mj_ 7“"0 Disr.ance between g a
. | - ‘ Tos . J oists/rafters: -
. . . - J6” :~ |’-
. , * i, T r <
} .o -
' . . . Inside Surface (.68) | — |- -
kgl Ml Y- 25 SR -
Outside Surface (,17) — -l
- v . -
- . - ‘ ' { . - J k
: T ' . . *
B -ft. » .-‘ .. — : - ; Am—— ,‘
rqz‘l Iq X z,.‘ ° . 9” t 20.3 o
" Ceiiing Aree District: : ~  Total .- Heating Udlts *
. . Heating Factor 'R* vBlue Rocjired-
v . - . PO
Pot avin ation of Ceilings =~ . *° - Y
A well msulaf.d cmlmg (with 6 inches of msulahem should have an 'R v.alde'»of 20, If 1’Msvwas‘ s6 for this
. JDui ldmg, the cei Inng heat loss would be: to. B .
‘;T‘zq.: .‘" . L - . . \v 4\' v *
n S | - ~
-Vl : ' : . e . - .
-4 924 . X | 2] = [20 ] =""[as
RT3 . : D = . .
SO § . ceiling Ares ' « Distriet g ‘R* veluve Potentios ’ ‘
5 . : -« . Hesting Factor Y7 L Hesting units K
' ! _ Y 2 Lt ) — SR |
s . : . - ‘ : : . o
5 Subtract the por.tprial;hoafing units from those now_ required and Enter Here e - ’Io
. = . ) 4 . : M . Ce K . ] . - . rd
o - Potential . .
. - . Heating N
' , . . Savings N B
s M 4 ” . -
. D . . - -
" HEATING POTENTIAL * HEATING
“ UNITS +  HEATING o S | : UNITS T0 A
] IYPE OF HEAT LOSS REQUIRED SAVINGS PROP’_OSED CHANGES TO STRUCTURE BE SAVED
- . —
r ° " .41“ N '
. < > . ’
p -
. LN - . < AGE 4 : - .
N .. . -
. - 35« , . t .
- ‘ - . . ., . " . ‘s
, @ . . - : s SR .
. . ' A -
o , ‘4 3
ERIC, . . - S e A «
. . . ) - ) )
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 LESSON PLAN NOSB  STERS¥®.2 - CALCULATION

(Con@&nued from page ‘34) -

Page

* o
. BOINTS O -rf-E ﬁ"r- HASTIS [ Hanuallfhart!-

PAN

) o . .
. . .- | - - B : - X L
- - . -
e - N - .
. - .

angle-Glass Wlndows . . -
. q' - . . .f .
(1) Use sketches'on page 1 to fill

..~ in table to determine Total ,
"7 Area of Sihgle~G1ass Windows. : 7 .

4

" (2) Enter Dlstrlct Heatlng Factor ‘ 'V+‘}
o ‘ from page 1. - . I

—

3

¥(3) Use these factors to, determlne : -1 -

- . ,the Reguired Heating Units ’
- (based upon R = 1), and enter _
. . ‘en bottom line. _ . -

- . (4) Determine the Potential

£ -
"Heating - Savings as instructed,
- ) _and enter on bottom 11ne.~
- = . . =
{\ - ‘ - - ]
> ’ - i J *

S

'(LeeSOp‘conEinued_on'page '8}_

t 3

e
(d‘) JOB BOOK ‘Page 5: Conductlg Through ¢-45

o

% 3 o ;l‘._ B TS - S ‘
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3
.
v
-
’
.
-
- .
s
’
-
~

VR

-

. i ce : X
. . ‘ »

- - .

© ' and,go-to next sheet on double windows and

. ) ) S
HEAT -LOS§E$' BY CONDUCTION THROUGH SINGLE GLASS WINDOWS -

. : ) . . ’ - .
.cya:_."t. C ~-45 (Form To Be Completed During ;ﬂ-eason)

; . ’ (Agsuming R = 1 for single glass) T~

L. . I3
o . . - . B S
s v - . : . -
. . . Al 3 C .
?Area of Single Glass Vundﬂ.: .
. ’ ! ‘ o’ 4 - ° '

"1 nene, enter 0 e -

coors . 5 .

»

A
136
. Heating’units'-
. Required -

'at; x liei§ht x Number = Ares - YJ ' .
L . . .
z , - l 20 i . Y - . -
1< ys . SR
& - ) ;
. . .
. ,
- N . ‘. 7 '37‘
- . A DR ‘
A - . ‘,':
. o' LT - : ‘ ‘ > -
R U . TOT, 8 : Jfr. . . - —
) R M & > ',‘x' 2; .
o ' District :
: T N Heatimra Fastor - .
. [ - -« : o
—

i —
Potentiat Saving by Qouble-g—m:ing - '

Donle glazi: g or add}ng s.torm windows will cut the ma?-losé'ﬁy 'A ST S
half, so divide heating units by two, and Enter-Here — :

i

] R
a - : <

68

POTENTIAL
SHEATING .
.SAVINGS .

. : 1
TS HEATING T
UNITS

. REQUIRED PROPOSED CHANGES TO STRUCTURE

: TR & L L ‘Po't.éntira]- o
B . e T . -+ o <., "Heating. .
. . ... - . ~ . ) - Ny ,-. ,. :"..'_ '_.Sa‘vi,ngsjl
“a . ’T' . e '."\ « 0 '-“- ’ - ..
' cee ' - . . N B / , . _
’ el : ) L L R “.
o ., . T
- TR . R - .
. / -_ ’ ﬂ ~~ ) -
.' . ) \'. -
fv - - S l m— —— .
' g S " HEATING .

UNITS. TO
BE SAVED

CONDUCTION THRU:  * . : : : o )

SINGLE-GLASS WINODOWS ' . N R ) Lt

.
v
av]

Q

.
| EEEEE
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-

™~

- . . . >

" STEP 2 - CALCULATION

PO INTS

,(Cohtihued from page 36)

"0OF EMPHA.SIS

T Hamial

Page

,(e):

JOB BOOK Page 6:

-

‘Heat Losses by

Conduction Through Double-Glass Lq'

- or Plastic Covered Windows. and

) Through Doors .
o '(1) 'Use sketches on. page 1 to flll‘::-
L ", in table. to détermine Total Area
- . of Outside Doors and Double-Glass
* . 3 . 'EW1ndows.'°.;
o (2)_ Enter Dlstrlct Heatlng Factor
- s from page Lot P s
| ”f_(jijUse these factors to determlne IR RO
. : _:*;Requlred Heating ‘Unitis based - e
S e upon R = 2, and enteﬁ on bottom BN S
h‘ . * .. llne. ' ) ’ T ' * ’ \ -V
 ?f "(4)‘-Potent1al Heatlng Sav1ngs w111 |
: “be "o™ unless: you triple glaze.
Enter approprlate figure en
'bottom line. -
- '5 ‘f ‘:.
~ S &
. - ;h . R .
C (Lesson continued on page 40) e
.. Faa— P = - - - . \‘.
: T T )
. ".l v ' - . » .. L d -
RO 1 S 38 e e ' )
‘EBiq_ 3 o - Ferl oL 45}\J -
S Bl . L .



. LY X P . N . - ﬁ . . L - . . - .
, . -t . . L .. . ) R ) Lo - . P . R R

=
5

o N - Ch, K 46 (go?:_i!: To Be Co:_n-p.l_egzed l?t—u_:;ng\ I;g,épog) hS .

N L .
)
HEAT LOSSES BY mlm TPRCUGH DGJBLE GLASS orR ..
: : S 'PLASTIC COVERED WINDOWS AND THROUGH DOCRS, _ . -
RS B e . um!nq.ﬂ = 2 for thege units)

- . :

. . [ ~ .
| X . . SRR s . . .
- - . . Lo .

Area of Double Giass and Doors _ . o T

R - fiwiam  Haight | x x Nutber = ‘Ares S o .‘_

.

——lu—
.
-

, _ 3
. T' _3

- » " . X . A R . _. j\, “ -:
- .- (F i . 4.; '.‘. s - o : . . . “ e
. ‘ Ee .H)‘ P~ ) .wj!'iz =192
3o J= 2l 27]=]3
T ""('\n . & ST : St ST - N
Lt T S : DR District - 'R'.Volue: ©% -'-_'Hoaﬂns unit
RV L S o ] y _-' . ;‘ - Heating Factor *
T e S . 3 I P .

' . L L . L-.- RQQunr‘nd

n -] potential Savings

- .. % Triple glazing of windows can be done but is not usually practical.. ~
Lo - . 4. If no change is made. in the windows, the Potential Saving wi]l be™ o
I A heating units and shouId be.. entered here

= S . ‘:,
VCIf uindows are triple glazed, the "R" vaIue'w11I be apbrox. 3 and the o
“Potential Savings w111 be one-third of the 'Heating Units Requireda')

. Potential
- - S , Heating
“ .._: ) T . R . Cot o ( ) Savings .

. ‘ » ‘ . L ’ o

) . P ’ : .- . . v
B R - CHEATING  POTENTIAL = . .- HEATING .
S T T 4 HEATING : © * UNITS TO
: “TYPE OF HEAT LOSS -*  REQUIRED - - SAVINGS = PROPOSED CHANGES TO STRUCTURE"  BE SAVED
CONDUCTION THRU: DOORS & | ' ' ‘ ’ .

DOUBLE-GLASS WINDOWS

Ric. L 44 \;@ R

. . . - . )
. Aruitoxt provided by Eic: . . .
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k —LE%?%g,PLAN NO 5B

&J

fa.

..Step 2 — CALCULATION

k)
O

EMPHA SIS .

Hantal

 Page

Chart'
No.

(£)

JOB BOOK -Page 73

Heat LOQSes by'

L@

(3)

| 7(45
(5)

(6).

(2')v‘5'-

" material in walls.
values to .obtain composite value

. Conduction‘Through Walls : \4

[ 3
Enter Perlmeter and Helght of
.Outside Walls from page 1. - | -
Multlply to obtain Gross Wall
- Area. Subtract sum of areas - of

.W1ndows and doors. from ‘pages 5

and 6 to determlne Net Wall ‘Area.
\ 7
Insert Dlstrlct Heatlng Factor
from page 1.;,..y : _
From Table 1 on page 12 of Job
Book, obtain "R" value for each
"Add, these "R"

for the walls.- Round off to-
nearest tenth of unlt..

Use these factors to determlne
the Requlred Heating Unlts,_and
enter on bottom llne._'_ P
In a'51m11ar-manner, determlne o
Potential Heating Units based
upon an "R" value of well- -
1nsulated walls equal to 15..-

Subtract to determlne Potentlal
- Heating Savings, ‘and enter-on

ol

-

" bettom.llne. o B

Zf End of Lesson No.
(Lesson No.

-~
-

58 - . '
5C starts on page 42)

’\1
5

7 . .

c-17;

5 - e "
- e

-
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ERIC

Aruitoxt provided by Eic:

. cx_:a‘_g:..d' - 47 _(P'br,q_‘rov.lfe Completed Duxing Lesson)

" o~
: .
- o &

Total Perimeter
of Outside Wall

Ty -

- o

" Total Height
_of Qutside wall

» Gross wall Area.

Tor®} Area of 211
Windows and Doors

(from previous
two pages)

Net wall Area

€

1/

ft,

X

22|

) KIN

sq, f 1]

‘R' Value of Outside Walls

List betow all materials inwalls, starting from inside and

* including 8ir spaces within the walf, -
each component from Table I,

L e Naterial .

“ - Thickness

Insert 'R' value for

LR T .
value o

-

tnside surface ~--

—

.68

GvPIN

.32

AR

Fr868acmss | 2-

e /4

I SPhce .

| T

ne 1=lr1vs

2 | =

‘District Heatmng

Totaa 4 Heating -inits

“FILL TN AT J0B

SITE

° . Factor ‘R'Value" Required -
Potential Sy_lngé- by insulation A - ) A
We il ‘_insdfaf_oa wal.ls shau Id _n.ave'an ‘R* value of }5.  1f this was so for this bui iding,. the »;al l n.e’a'f
' -loss woutd.be: o P : ) - S e
.-‘.-.‘ . . L. g . e N N
o [Bed x [2 ]+ [0s ]=[7es
' "®  Retwail Ares - pestrict heating - *R* vaive Fotential -
tfrom box above) ‘Tactor - T . Heating units.
e Subtract the pbfenr:;l healring'uni.fs from those now. réqireq and Enter Here....coeese aq
o o : o ! . Potential - »
o - ! . - . -Heating
o . '-7\ o ) /"t : Savings
. W o ::
R s i e ]
S HEATING POTENTIAL ' . . HEATING -
Lo N UNITS HEATING ST ) -UNITS TO .
TYPE. OF ‘HEAT LOSS “REQUIRED SAVINGS - PROPOSED CHANGES TO STRUCTURE BE SAVED .
~ e e L ) D) o p " .
" CONDUCTION THRU: WALLS 1458 I 39
. Page 7 ~ . :
B! - - 41 - .. ) -
“\ . ;.
- - .- R - °
’ ' R - . L] L '.'n
' 45 ‘ X
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LESSON- PLAN yo. 5¢ Step 3 ~ EVALUATION A .

] 0 PoINTS OF EMPHASTIS - ptanual [Chart
S IR . ST o R Page] No. -

1. | -stER 3 - EVALUATION OF THE DATA ] 127 c-a8]

(a) . Fill out the Summary Table on page 8 . -} C-49
' by entering the "Heating Units Required"| .

- and the Potential Heating Savings". from |

the corresponding tables at the bottom : .

' of pages 2 through 7. . _ _ ' L; :

(b) Review the 12-point check'list on,pageS"ll-lz .
: 11 and 12 of the Manual to determine N
the most logical and practical . .
winterizing measures. :

:{LeSSonicontinued on page 44)

)

4- STEP PROCESS’ R T B

‘;J_»

z 1INSPECﬂON | T .
- OF THE BUILDING-‘;_ R U R
2. CALCULATION N R R A
~ OF HEAT LOSSES -~ | “f ... - =~ ) .
B EVALUATION | {0 /

OF THE DATA - IR IR U A |

] L

? _:74é‘;‘;Ja?;'}j}fi }l,.;f



o c‘ L[] ' o . ) a 'V ' R

.o, . . . ¥ ‘ .
.Chart- C - 49 (Form To Be Co_mpﬁ:ed During Lesson) -

. . 'g K b g 7 N L - ’-'l o
: @Uso the instrucfuons on page: 11 e winterization Manua! ro assess uhich pofontlel s8vings
s B caf be obtained most succossfully. : - ; ‘ -
FIN out the following Summar_y Table by entering the "Heating Un'lts Required®™. and .
the "Potential Heating Savings®™ from the corresponding tables at the bottom of pages
2 through 7. Then, write in the "Proposed Changes" and ‘Heat'lng lfn'lts to be Saved"
“by such changes.

a

" HEAT REQUIREMENT ESTIMATES (Amual Heating Units Needed)

. HEATING ~ POTENTIAL = - © TtV HEaTING
C . UNITS HEATING. - - UNITS T0
~ TYPE OF HEAT LOSS. REQUIRED SAVINGS PROPOSED CHANGES TO STRUCTURE BE SAVED
L
INFILTRATION - °. - From
: o Page2 23%
CONDUCTION THRU: = &% . -
_FLOORS : A Page 3 179
CONDUCTION THRU: - .
* CEILINGS ° ~ Page 4 110
< CONDUCTION THRU:Yy - EE
. SINGLE-GLASS WINDOWS Page 5 136 65 Ioap F!nsnc m m,,d 69
" || -CONDUCTION THRU: DOORS & ° .
.© | . DOUBLE-GLASS'WINDOWS Page 6 _o
cormumou STHRU: S _ .
¢ WALLS . . Page 7 O ‘

. @Use the space below to. calculate the Quantlfles and cost of ma?er;als needed to make
b

\

@ Fill in jéb sheet on opposno page. -
: S s - .
.t - ) . -

A B e PAGE. 8

changes to the bui kding.

_}”sw.nrfou .

CENING - 9:.#-, /‘P o:be'lt 1000 ., p -

P&ﬂ?ﬂg Sfozm 0 1NDOwY
5 WivE Pemsrie

-

Y o B'si1a’ -

Ix.fr_f_.

-,

e

azatz 20° ¢ ~T»Pa'

\

+he proposed

L]

demaio \,
Y 'wioe 7605?!: 33 . 99-. 33 . 91/. okvoz 106’ -g)l'ﬂﬂl' s
‘“"“'Srklp ‘ )

CARvLL

qwaD fwmm ;‘ 2 Dooks elza +bnu=m~r- ozuz 5 msas

23”2‘ ‘- 7x5

"’ﬂnlf x:. 39 OROE R 35

t

L4
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- 'LESSON’ PLAN NO.5C

f/,. o ,'f:" _ﬁf;;{:--;

Step. 3 - EVALUATION

. e
4 {Continued . from page 42)
"POINTS/ OF ‘EMPHASTIS. JManuaifchare

@

@y

uEnter these "Proposed Changes" and
"Heatzng Units To Be -Saved” in the

ry Table on page 8, and add up
the three columns of flgures.‘

'Use the lower half of page 8 to
'calculate the gquantities and cost of.
materials needed to make the "Proposed'

Changes to Structure"” which you have

. spec;fled in the Summary Table.

< (e) Fill. Out'"Job Sheet A" on page 9.».
- . (Insert carbon paper under table at

1 . top of page)'
(1)

Enter the Type, Quantlty, Cost
and Location for’ each-item to be.
. ordered." ’
.~ Diagram No. from Manual, as well
- as any Spec1al Instructions
~regard1ng tools or methods.

| Remove “Job Sheet A from Job Book
.. . by tearing along perforated line ’
f;“at left edge of page. .

o

. ’ -

e T ’ i e - [,

Enter. Installation .~ :

fc-49)

c-50
| c-

. - - . B
[ ! e - .o o0 _ . 49 'u



e

' Chart C - S50 (Form To Be Completed During Leason)

© JoB SHEET A _
THIS PAGE IS RE!DVABL?E FOR USE AT JOB SITE '

Amu{ wm@'mmw mmmmnmmmhﬂwe‘Mmmm . . Special’
“Materials Required Cost ™ Insta]'led {Mails, Cei'ling, etc. ) ) Diggram No. . Instructions

- ﬂl'auulctdiu-. . 3 R ; 77&01!‘4‘61&'15
g ""’4 7000| Camwe - . . - | T-a £ Srercowee

—

,‘hu..-'l'..P 100fr| 76.0D| BANKXING N
;*.‘“9. 20T |- 4oollwnpows - = . | P-r N ¢m ﬂtr‘

i

> o . ) . | L, ) ‘ o R . B . . . i
R rape vy 3&0&5 C.00 [ BANNING§ winpows B TE¢P-1 | SR
e _ . L ) NeeD Gy o
c’:"":"“ G Tesny C.00 wmuu(pommm c-7 - Gou.“m‘

Jf"’vm
MA.LI . - - - -
< / . . . . , . - .
i » L ) . e ot
™~

. ) | ! . B UNSERT CARBON PAPER UNDER TABLE ‘AT TOP OF PAGE ONLY)

“FILL IN AT J0B SITE

. Mmap or directions fér loclflng home: LT o .
RoUTE 222 FRom C6nTER ol-"TowN 1-5' mu-u
F‘nz:‘r House onN L.EF'I' A'FTGB c.ltossuna Bmpas )
) ' o
§i ) . oo J
e '_'_ . WORK REGORD — _ .'
 Aetivity .. _Date  ° _Supervisor . o . Comments

Order Hateria‘ls o I 5/:0[ r . e,”g '
. lnstalj IHater_ialIs‘-. o GLLL‘[S" S ?ﬂlll_" -

" PABE. S

[

[ IR

T ' L. - ~
DYe o T ew - -
L . .
’ .

<




g o T

. 'LESSON PLAN NO.5C Step 3 - EVALUATION -
(Contlnued from page 44) B
POINTS OF EMPHASTIS Manual}lChart
o C T ‘Page No.
(£) Fill out lower half of Job Sheet on - S
page 10 e . .o - jJcC-51
(1)y . Determlne estlmated Total Cost of .
materlals used. :
(2) Enter Fuel Factor based upon N
- 1nformatlon from page lA. Y 3
{31':Enter'Heat1ng Units Saved based
~  upon the actual changes to
© " structure. ) . v
. . - (4) 1Ehte; Rrice’of‘Fuel.f;om page 1A.
, . : R | .
(5) Calculate Pay-Off Tlme.' It
N - should be Jess than three seasons. |
. - If it is- not, check.back to the B
g z most. expensive changes. to- deter- - N
B - mine if they are really worth ' .
-‘the expense.' B o - -
1. - - *
End of sson No. 5C .
(Le?son ‘5D starts on page 48)
o’ ‘ ‘ - . . -
'ERIC . - 46 - 51




»

@PAY-OFF TIME

. & . ] i ) o : . -
Chart C - 51 (Form To Be Completed During Lesson)
. "t- . .
o % . JOB SHEET B _ _
THIS PAGE is RETAINED WITH JOB BOOK AS PERHANENT RECORD . P 3
) Type of - Quantity ' éséimated . Location Where Hateria'ls Are’TQ Tnstallation — Special’ '
Materials . Required, . Gost Installed (Malls, Ceilipg, Etcl} . Diagram No. ‘ 3Instruct‘lons
-l #%emsecands - - 1. . . ’ - " TAXE Swsazs .
L b e ey am -] 1000 sam] J0.08 | c‘"-’“- » 3 Ky Shpau&

. Mma: d . A o] sanmne - &1 . RN
i, 199 ”H"" ‘ N P - T
~ . . : . g . .P NEFrs Xmay

LY. ¥ma, | -t 1 P ESTRrcon,
6"&'“ 20 Fr “".050 -‘"'”"”' o0, e o s
samame | 3] ¢ivo | anmemo < wmvu..s uB-/ f'P-/ :
: CODGA':n . "u(nlnow o.or.nu.a‘ C-s < 2L

Nl R ot et il IS =
morxo. 35 B. “? Desrnrs S-2 f‘-.J'- MQD_&M,Q
ITRP Y, T " ' o . ' .

. TeSn . . . N . ;.‘v ’
“Tote) co;rl,gg.oo T
: ) h . ‘ Ve

. This is the number of seassoni for fuel saﬂngs to poay off the cost of winterization. T .
- Jo " . . . L .. ‘ ) B N ‘ . .' N ‘ ‘
& Caa O - N
- ’ ’o 5- oo e . . o .
Total Cost from job sheet abovel -_— b ,G%D‘
. S : . L4 ¥ . Loe "Pay—of f" Time o
, X 572' : X * y’. - o N ~ (seasons}
Fuel Factor - " Total " . Price of Fuel. . -g
Fuel Oil = 1 i Heating Units Per gai, cu.ft,,KWH |
Naturarl Gas = 120 seved Co ' A - AU
Etectricity = 30 . ' (From pége 8) S wo e
. .o .V - 7 ’ .
e v b - - ., . ’ N T
: i . -
v A
’ - hd - . . e
. - PAGE 10 .
Y - ] .
& - - A
« . 3 S . T ol ' )
) B i . ...”"47-“-. : ™ _ ; -
K o S, . PO . - P - o O
N e i} P .
g _ B
- . 52 -
: ‘s ~




LESSON _‘PI_.An,No;'Sc' _STEP 3 - EVALUATION

-

: ﬂ-' ARG (Contlnued from page 46) S .ﬂ.

"'ﬁ’ (E,F EMP H"A sIs .Lanuallc_l;ar_:f

Page] 'Nos

- "‘,éeifrlnal step in the'w1nterlzatlon process lS ‘ , :
" . JINSTALLATION of Matenals. S L : 13 c-52-

" . Jof this subject will bet.

‘e

Some : members of class-may be well versed in’ N P
thls act1v1ty. S e e S

' Everyone w1ll beneflt by poollng our kpowledge
. Jof the&technlques\that have proved to be most
effectlve. _ , _

Method we will use to cover the hlghllghts

(NOTE TO TEACHER - Refer to. followzl.ng page
,for suggested methods for Lesson SD) | S

. - o
' : : : ' : . Lo . .
. - .. DR . . . ) e . ?
. " . RS . ) ] . . _ . a o . . 4.
. o

Eﬁg of Lesson‘SC-ftesson~5Q{star£sﬁoﬂfnekt page)

-

Chart ¢ =52 . ¢ .. Chart.C - 53«

N D ‘ ': TS P "Lsnf
. l;i."IFSPEC'nON”T S 1

o~ - ~.™
. o

| “rrrican CosT OV NATERIALS °

Gatc oete | Letal -

‘7‘.""_'4-'sfrl:P"PRoct-:s's-*' | I A ) I P

Misarel Yool 14" Bace 4% ltJ P P

<
Clese

OF THE BULDING | |7 oora

2 CALCULATION
' OF HEAT LOSSES

'3, EVALUATION

OF THE DATA o ' - T
\4 INSTALLATION 4[? I

OF THE MATERIALS

Card

;?/J

P

L \/3 ‘ N . — R R . ‘ . Cy [RPNEE S
W o L. ) o ., ) ) - w2

. T -' . '-. . a . -
S L e e e



' LESSON PLAK NO, 5D _INSTALLATION o T

3. L 4 . - . - . - .
L , . . . : , - 3
. »

~ Do . - . . el .

= M ‘. .

' 'NOTE TO TEACHER - - *.'L].

. This subject,‘fnstallatxon of Materlals, does not lend
 itself as. well to ,the lectire method of instruction. whlch,
. was _used in the’ previous lessons. The following methods
. whiéh involve either laboratory exercises or classro
"demonstratlons are: suggested for con51deratlon by the
. teacher in preparlng a Lesson Plan-r . RN
(a) Laboratory. Exer'lses (Preferred Method) e
- The laboratory exercises which . pegin on the follow1ng -
Page represent. the most effectlve method for “teaching
this subject to a class of 'students who have had some

tralnlng and/or,experlence in carpentry.

(b) Classroom Demonstratlon (Alternatlve Method) - :
"~ " -If shop facilities are not available, the teacher may|
.w15h to cdnduct ‘demonstrations in a- classroom of the
lnstallatlon act1v1t1es coveredﬂln -the, laboratory ’

”\exerczses ) o
| Vw- e

" (e) c1assroom Lecture«(OptlonalJ * ,

.. An 0ptlonal Lesson Plan on’ Installatlon, whlch ut1-l'
" lizes. approx1mately sixty. 35mm slides, has been

'*prepared for use when classroom facilities are not

.Suitable for either laboratory exercises or classroom

demonsityations. Several sets have: been: distributed -

to the\State Energy Office in each state for use in -

s oA - the vocational-technical- schools. In addltlon, a set'
- '~ is available on a loan basis’ from the Regional Offlce"
- of the Federal Energy Admlnlstratxon.V,
2. LABORATORY EXERCISE ON INSTALLING INSULATION “;

(a) Objectlve.. to glVe the ‘students a hands-on experl-
ence 1in lnstalllng the common forms of 1nsulatlon
materlals._ o . o s .

ipment and Materiais Re'uired:‘ .
Wall frame mock-up - : S, e
Insulatlon (blanket or batt) -

-

“(b)

(Lesson continued on ﬁegt page) -




"ﬁ »
.. LESSON PLAN NO. 5D _INSTA ATION - f- O S R
L e . (cOntlnued from prév1ous page) 7
. v-NO‘T',E:‘T,O_;—TE.AC.H.EZR

. C -
-, - - - - i

(b). Equlpment and Materlals Regplred (contlnued)

!

St ler ot oL - , .
S rs . , . X . | . - L "1.». . - R . .
JC)“Suggested Procedure Y tL =7
;" + Demonstrate to class the proper me ods for 1nstall—
y ing insulation in ce111ngs, ‘floors, crawl spaces and
" masonry - walls.'. Dlscuss vapor barrlers and ventllav»
tlng attlcs. ) . . . B . - - - - (Y -

‘IL A_ Have students (or teams) practlce 1nstallln insula-

tion on the wall frame mock-ups. (If small staples
are used, the 1nsulatlon can be carefully removed '
and reused). ; . : -

& .

LABORATORY EXERCISE ON INSTALLING WEATHER STRIPPING
o

< (a) Objectlve-'to give the students abhéﬁds-on experlence'

in installing weather strlpplng and other, weatherl- :
zing materlals. o A

(b) Equlpment and Materlals Requlred -‘5- 3 " ]
i ~ Door and .frame mock~up - E SRR
. ‘. Weather stripping materlals (several types) o F
, ‘> Caulking gun and tube ) \.Elq' A
Ay o Shears C _ L L PR .
ST e Knife -: . { 3 Co R
. (c) Suggested Procedure;gyi_ O N ,
|y -~ Discuss the selection of. materials. DemonStrate 1
B y-to class, the proper method for 1nsta111ng the
‘materlals. L .__} | S _—
Have the studérits: (or teams) prac@lce lnstalllng the
wealtherlzlng materlals to the mock-ups. N T
.." r ’ EO N ’.‘ | L 4
) wi . S R o o ) 1fﬁ
~;- ‘\. < . C . i . - ) .. '. ) -~ _\ '-. ‘ .‘:.-‘ -?" . .
. cLesson contlnued on“ﬁext Eage) i G i
T3 - - )“ : b
L ) ’ _ _ ’ ) \ ] 7 - 50 - : . . . r _ N .'_ SR .

.

-




o » L. . - _ ' - - AN v R . N
..~ LESSON PLAN NO. 5D INSTALLATION . . M 4
' . (Contiqggd from, previous ‘phge) . = -
4 ' ) . ' . ’ ' . . . - -
S -  .3 o;? Ex TO TEACHER : p -
I ) ‘ o - 7. - €
] 4.| LABORATORY EXERCISE ON INSTALLING PIASTIC STORM WINDOWS
| ii(a) Objective:. to giver the studefits a hands-on experi-..
I ence in installing plastic storm window. '
(b) "Equipment and Materials Required: S b
. Window frame mock-up R - ’
. Plastic sheeting ’ ~
Fastening materials: o
"~ Wood strapping-and nails h
. Masking tape and aples _ s ~
Shears, knife@ha:;ei,sawq'and staplex...- . L
: . _ : L - e e S s
+| . (<) Suggested Procedure °- LT _ N T
Discuss the procedure, dEmonstrg;eafq‘qlassfandb ¥
have .students (or teams) practice- installing N
Plastic on wirdow frame mock-up. . .oV el 7'j%*'"'

'FIELD ASSIGNMENT TO.OBTAIN .COSTSY¥ OF.

'-mgaphef‘shou}d encourage*Studeﬁéé-;O“phone;Q? visit
local suppliers to obtain current costs of“tommon
materials used in the winterizing ‘process. °"A table

- for recording this information i$ provided in the"

student's,K Manual on page 27 (chart C-53). - '

T -~

L ———

MATERIAﬁi’_;ﬁj 
R "l . - . . b

.'.“- '_ -‘. )
i W
~ 1 ) hd
' Nt - 'i ~ : M )
N \ B
~» > 2 :- - \\ )l € ,- : -'. ‘ . .‘ B . 4 t..
) v " ‘ ST T T T L e e
R Jo h R SR .
" P . :
. . [ o . o v . '
- " . End.Of Lesson 5D - : b %

e
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. LESSON PLAN NO.6 .~ _JOB BOOK EXAMPLE BY STUDENTS

VA - . ) S CL

1+ NOTE TO TEAC HE R *fsj:

7-‘, -

1.| PURPOSE OF LESSON - -° SR - A
. | This lesson will enable the Teacher to evaluate the - -
‘degree to Whlch Jthe’ instrucgagnalJObjectlves have been

e~ achleved.._ - ‘ _ _ -

3

'-2:1 EVALUATION OF INSTRUCTIONAL OBJECTIVE NO. l ESTIMATION :

(a) Objectlve.u leen the physzcal dlmen81ons and
construction: _features' of “a detached residential-
-fstructure, a student ‘will prepare (for a homeowner) -
a written analy31s (Job Book), contalnlng the

_follow1ng.-

) adentlﬁlcatlon of gross hermal def1c1enc1es of e
.- the Structure which.resu®t in heat losses by N
‘“?1nf11tration and conductlon,_’ ‘ _ AP

.,‘.'\ . L . . .
>, e -- -

, 3;C0mparlson of current heatlng requlrements :
R I the potentaal saV1ngs, f\-'fﬁ R ,;1ﬁ‘;”
B R CER s e g
SR J;_QL(3);Job Wr;te-up, from’ whlch materlal spec1f1catlons
BTN IR RIS and b111 of materlals W111 be- prepared* and - f
(4) Blll of Materlals for the - feaSLble remedles,..f
. \lncludlng costs and pay-back perlod. :

- . L :
- . ..

[
s
-

«(b) Procedure S ! IS :
A preferred and an alternateoprocedure are suggested.
The preferred: procedure is a field exercise that
involves: the- Inspectlon~Calculat1on-Evaluat1on -

' \ ‘steps .of the 4-step winterizing,process covered

| .~ in Lesson Plans Nos. 5A, 5B and 5C.. The alternate

o .* .. procedure is a classroom exercise. that ‘involves

o the Calculatlon-Evaluatlon steps only._,‘» :

..t.'! ’

[
. . ~ -
- - . -

gd 1 (cl)Fleld Bxercase ‘
g {I) Inspection: Arrange‘?or class to visit a nearby

home with 51mplé'constructlon\characterlstlcs ~
P (one-story, and 51mple floor plan)._”_.: .

T(Lesson‘coptinued on'next pagef-ff&lk ; - S.

.‘(,_..
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'LESSON PLAN NO. 6 ~ JOB BOOK EXAMPLE BY STUDENTS -- -

[ * -

‘(Continuedffrom~previous_page)‘ P

NOTE .TO TEACHER . - . l |

(c) Field Exerclse (continued) - ‘ -
Working lndependently,(or in- a351gned teams),
each student will record the physical dimensions

. and constuction features called for in the Job

. ° '~ _ Book on pages 1, 2, 3, 4, 7.and 9.~ (To insure

- uniformity, -the teacher will provide the student}
with the" dwelllng and heatlng system 1nformatlon :
--called for on page rA.).- . . -

- (2) NCalculatlon-Evaluatlon- After returnlng to the .
' classroom, the data obtained' by students will
be dlscussed by the class to resolve differences
Then, each student will 1ndependently perform
~. - the calculations and evaluation ‘called for in-
o steps 2. and 3, and record the answers in . the

."Job Eook.~ 3‘r_» ,- e D - B ',F

- _ At the conclu31on of the exerc1se, ‘the answers.
- 'will be compared and. the dlfferences dlscussed.\

' (If appropriate, the Job Books will be ‘collected
by teacher for grading and/or evaluatlon~;-

‘f: purposes )

(d) Classroom Exerczse C
(“) ~Inspection: If field. trlp is not’ practlcal, thls

.step will be omitted. . Teacher will prepare an

example of 51ngle-fam11y home - with simple ~
eatures. Students will be giwven the physical
imensions and contruction features calleq for /]

“in’ the Job Book on pages l, lA,, ; 3, 4, 7 & 9.

R

(Z)w.Calculatlon-Evaluatlon. Each student w111

- independently perform.the calculétlonq and
evaluation called for in: Steps 2 and 3 of the
. 4-step W1nterlzatlo &process, -and. record the
'answers 1n the ‘Job . Book._‘_jst..u .
T . At the conclu51on of the xerclse,\the answers
- will be compared and the’ 1fferences discussed. -
.« v (If abpropriate, ‘the Job ‘Books will be: collected

- fby teacher for gradlng and/or evaluatlon '1

LN uﬁm mmnmd on -nexf gagm ﬁurt i

\




_LESSON-,BLAﬁ NO. 6 JOB BOOK EXAMPLE BY ST_QQENTS L —
IR AR h; . (Contlnued ﬁrom prev1ousppage) . z‘__::i}
NOTE T0 TEA ceer . |

EVALUATION OF INSTRUCTIONAL OBJECTIVE NO. 2: INSTALLATION

4 (a) OhJectlve. Gij ven a jOb wrlte-up (Job Book) for a -
o 'detached reszdentall structure, the student will .

« ‘ descrlbe and/or demonstrate to others the proper _
= ‘methods for 1nsta111ng the Sp&leled materlals._'

"~ (b) Procedure. Due to the wide varlety of posslble
'1nstructlonal situations, no‘standard procedure'
_w111 be given here. S T hxd

An 1deal procedure would be for the teacher to make -
arrangements thru a- communlty sérvices agency that
\ -‘'is involved in winterizing homes, to:have the  class
-~ "install the W1nterlzlng materlals purchased by

-+ that agency..,__;_ﬁ;_" i
[ N _ , . . _
“fbef this is not practlcal or feaslble, the teacher is .

:encouraged to design an. evaluation- procedure based
_-upon the method of lnstructlon employed in lesson 5D.

."-

e .
. - §-.
. . . . L [ ) .l .’l
o . i ~ S <
. ’ e T
' v e )
CS , &
O » vq
A4 . -
R
v .
- End of Lesson No. 6 . . v Tt .
o “;_. , wT T .
. - 54.:6- .o N e
A - o ; o S
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. °PUBLICATIONS ON HOME WINTERIZATION . ‘.’

Retroflttl;g Existing Housing for Energy Conservatlon An Elonomlc
Ana1251s. ‘Washington, D.C.: U.S. Department of Commerce in ;
-cooperation-with the Federal- Energy Administration; December 1974.
- This stidy examines the economic aspects of energy conservation
technlques suitable for retrofitting into existing housing, in-
' a\cludlng insulation, storm windows and doors, and weather stripping. -
The objective of this study is to determine that combination of - -
techniques that will maximize net’ dollar savings” in life-cycle .
‘operating costs for heatlng and cooling operat;ons in ex1st1ng
homes,«subject to specific climate conditions, fuel costs, ‘and
retroflttlng costs. Available from Government Prlntlng Offlce,
- Catalog No. Cl13.29/2: 64 $1 35.

. : N :
Insulation Manual, Pomes[;partments..Prepared by . NAEB- Research - .
‘Foundation, Inc., Rockville, Maryland, September 1971. -

- This 43-page manual provides complete information about 1nsulatlon o7
for residential buildings including application, comparative
resistance values,.weather data, and a simplified method of
heating and cooling calculations. Available ‘from National
Mineral Wool Insulation Association, ‘Inc.,. 382 Sprlngfleld Ave.,
Suite 312, Summlt,_ﬂew Jersey 07901, $2.00. ‘v . ° .

HOw to Insulate Homes for Oil Heatlng, OH-603- " Installation
procedures, vapor - barriers, and ventllatlon are covered in
.-detail. in this 24-page- pamphlet measuring 4" x 9". ' Available
from Natlonal Mlneral Woo1 Insulatlon Assoc1atlon, Inc., $0.25.

‘How~ To Save honey By,Insulatlng Your Home, RI- 500 - Full instructions
and, advice on.doing it. yourself or hiring a.contractor. Practical.
details on ‘adding ‘insulation toO an .existing home. . Plus information .
“on storm windows and doors, weather. Strlpplnd and caulklng are
covered in this’ 24-page pamphlét measuring 4" x 9". Available .

. from National- Mlqeral‘Wool Insulation Assoc1atlon,_Inc:, $0.30.

‘Blowing Wool Application Manual, BW-201. Designed originally for
‘use by new enployees of 1nsu1atlon co¢tractors, this 20—page -
pamphlet measuring 4" x 9", publlshed n Septenber‘r970 -is used
generally by those interested in the technigues of . 1nstalllrg

blowing wool pneumatically.  Available from National-Mineral Wool
Insulatlon Assoc1atlon, Inc. No. charge for 51ngle coples.f[‘ .

Irpact of Improved Thermal Performance in Conserv1ng Energy. ,
-.An analysis by. NMWIA. members of energy sav1ngs accompl®shed by
1nsulatlon and storm doors and windows on a hational basis .
‘over  a ten 'year period. Published in 1972, this 8=3/4" x 11"-
brochure is available at no charge From the Jatlonal Wool
Ipsulatlon Assdc1atlon, Inc. : . S

=
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_—— STUDENT WILL PREPARE

WRITTEN ANALYSIS CONTAINING' v’u_!;_“‘
R IDENTIFICATION OF DEFICIENCIES 5;6
IJ(2) COMPARISON OF REQUIREMENTS/SAVINGS B
B ) Jos SPECIFICATIONS ?_ . . R
<4> B_I'-LL.OF MaTeriALS .

. STUDENT w1LL.,_jjf.7”i- S
" (1) SUPERVISE APPLICATION -
@ CONDUCT POST EVALUATION

w.




HOME WINTERIZATION couase, f

LESSONS

A INTF(ODUCTION TO

HEAT LOSS

B BUILDING HEAT LOSS

BY CONDUCTION

C BUILDING HEAT LOSS
BY INFILTRATION

.

l 4 STEPS TO HOME

WINTERIZATION
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* SACRIFICING .
| COM FO RT [

e N O S ~ “CHART 4




IT 1S NOT THE
/COL. -,
. '_‘r_ COMES lN....
‘ lT IS TﬁE
[ .WE ’ ""BU Y : o
HAT’ESCAPES '
0 UTSI DE

_CHART 5'

'65



'l' H-EN

'T‘Y-+

GIVEN OFF o

BY THE -
I-IEA'I'ING PI.AN'I'

TEMPERA‘I’URE

et
- - HEAT Loss
— FROM THE
.- . . BUILDING

- CHART 6
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|Heating
-Plant
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LESS HEA'I' ESCAPING
| MEANS LESS HEAT AND LESS FUEL
NEEDED 'I'O STAY COMFORTABLE INSIDE

cver 7




1 Brmsh Thermol Unn‘
(B.T.U) :

o THE HEM NEEDED TO Rhlse éNE POUND*
_j or-' \f}'rsn om-: DEGREE FAHRENHE!T ‘

'  ? .—- ~ }\PPROXIMATELY THE HEAT GIVEN |

OFF BY BURNING L

.
. " . t .
. . - - -
L .
.
. ) . .

S T 4

e ) . bl

. "L i

-7 ONE KITCHEN MATCH -

ARC e 88
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WORK RECORD

Assngnmem . _ - Supervusor .

i W«i'ré”-'lMﬂmmA:ranm’-:mmmmww&mmu&»m%nmw»’;ér 40 X ( -

HOME EVALUATION S DR T

- Field: lnspectlon (pg 1-7)
" Heat L@s Calculation (pg 8)

JOB SHEET (pg 9-10) AT

\\ ‘,_;‘- . “;. 2

'Date ‘Coni pleted -

A | - ) - LT
T SRR . . ..
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“TJABLE 1.

INSULATION VALUE oF conuou MATERTALS - e T

.. SOurce"
”_r

MATERIAL L

A1r F11m and Spaces

(o space. bounded by-. ord1nary materials
g A1r Space, bounded by aIum1num foil e
"Exter1or surface’ res1stance -

.Inter1or surface res1stance

jMasonrz

- <~ Sand and grave} concrete block
s - . 7.'SAnd and gravel. ‘concrete’ block -
s L1ghtwe1ght concrete bTock :

‘ A“"J L1gbtwe1ght concrete b1ock ‘
©--- Face-brick. Co e
i i Cono‘:te cast in p]ace , S

Ll et N ~

Bul]d1ng ater1a1s - Genera1

B

“Wood- sheathing or subf]oor"
Fiber board 1nsu1at1ng sheath1ng
,P1ywood : o .

'>P1ywood
- Plywood o .
Bevel ‘lapped S1d1ng s

-

[

-~ 27 .. Bevel lapped s1d1ng : .
: Vertical tongue and groove board
Drop 51d1ng

"Asbestos board S
AR . 3/8" gypsum lath and 3/8” pIaster.
rEoL Gypsum board o

‘Interior p]ywood pane1

" -Building paper PR .
Vapor barrler IR e

Wood sh1nules . Lo
'Asphalt<sh1ng1es e
' L1noleum _'.v'lrl o .

Carpet Wi

,_Hardwood Tloor” . . - RO

-

rSXj”
S

SR

1
) 3/‘4” 4 -
- % 3/8“ 03 -
o 1#(1/4°, 0431
Lmemg o006 0
o=t 10400 e
el v %%Qgﬁfb;87 R

LR

1 L.
38" x 10" o

-

v f1ber -pad S :.1j=p',;. .

g1ass vooi,

55/8"Uf

nsuaAE Guide and .Data Book SR s

{-' : -

-

RiY

.3/4" or mére - -
-3/4” or more ...

N N .
- . _. L
LT LTt _[ v . T
- E . 3 ) ..
. \j..’3/_4":." . ; c . « . ) ; -
3/4" . e . - .."‘
. At
oL -

12 o
'3,8" ‘ ‘l-“ oo
/2” x 8nf.;fﬂ'.

OO ON-- .

‘e e @

oA o U oy
SNW 8006 -,

3/4" .
3/4".

/g

L[] L I [ ] [ ] .
Lo o-
NNWw O G

CO 00O o—-

0.34 -

- ! - » . . p
2.08
0.71

o
-

Insu]at1on Mater1als (m1nera1 wool,

1B]anket or Batts N - ‘1/ k
... Blanket or batts’ e LT
“;”-C,Blanket or.: batts -
- Loose fill L '
. Rigid 1nsu1at1on board (sheath1ng)

-

' ot -

& T S1ng1e window . . ’ T e
o . Doubtle. wwndowf . \
Extér1or door

e e

',? W1ndows .and Boors

. - A Al
By S et » T
. .
3

wood woo], etc Y- mr;?’j.af”i~‘**;f_

'\ e L - . TLoe = <

-'ln : Sl
3 /72" ' . 11.00° ¢
. 6ll
0 EANE
-3/;\4“_)'
e

B ]

oo 3033
2.10

" Approx. 1.00
Approx. 2.00-
_Approx. 2.00

<

Y o

f~39.00

- n;*j;,*xo;o&.'def:‘Jf



- "~';;' MATERIAL - fﬁflf 5’ﬂfC$IHiCKﬂﬁSi_{%~P _
A SPACE, BOUNDED' BY ORDINARY MATERIALS......3/ 'OR MORE 7. fd"él"
AIR SPACE, BOUNDED BY ALUMINUM FOIL...,.......3/4” '0R MORE 217 -
ExTERIOR SURFACE RESISTANCE COTEES SRy NIL f_}'EJO P

.

o R SREREE N
INTERIOR SURFACE RESISTANCE/‘....;............. ng; aj;f,0@§8r¢t*x;

MATERIAL _ N THICKNESS N ZBZ_MALuﬁf‘
~ SAND AN;EERAVEL CONCRETE BLOCK.....J.....?....I. 8" L1l
"SAND AND GRAVEL CONCRETE BLOCK.................; 12" - L28 ko

-'LIGHTWEIGHT CONCRETE BLOCK...............‘......._igyffi 2,007
7 LIGHTWEIGHT. CONCRETE BLOCK rriv7ssssivinsssasnas 12" 2.3
| ;*FAcE BRICK.A.......................;............ yr . 0,44
'£¥§CONCRETE CAST IN PLACE...;................;.....JiISﬁSf, 0.6y

;*,xﬁ".iuauflr,‘*aa




,.:.".'jf..i'.‘.;PLYWOODIlllll-llIllll!!llllllllll.llll‘ll 5/8” ‘
._PLYWOOD: ' -;n (Y] tllll 'l-l_: Illll e ll'; " l.l."._. ._ 2”

>

iﬁl--':,.__vPvaoon....u..;..........L...........,,,,f'_ 3/3"'-} o
‘;-ji{_-.,_'-'__BEVEL LAPPED SIDING, . /1/ "
iﬂfﬁ' VEL: LAPPED SIDING...............4{}... 3/4"47 10"
' | © 41,00

o //'

7

;_?-'-;'_3/8" GYPSUM LA.

{'¥fI”TERI°R PLYWGOD, PANELING..Q,...¢.¢<....; Crme

';:BUILD}NG PAPER.V. e e -\ Ty 7’ o

- VAPoR. BARR‘IER. Yy Y AR —‘

y_:__'.:-""f'Woon SHINGLES 4o ussvavssnssin (rndinss '° /"'
._ASPI-‘\II;\LT SHINGLES.......Q.....-%L Rt

)
."4

v

' . CARPET WITH FIBER 'PADt . s e -8 Y ' l .. lu 0.8’ . ﬁ/ "r"“"""

HARDWOOD FLOORIl‘ll\ltl‘llllllllllillllllll/ --

AR

NS Y

'"'.‘- J /./‘ « -

8"“///

o e St -; . - . .
- e, T . Lo N ‘ - /

I’CAL T‘ﬂNGuE AND GROOVE. el .‘. Cee ; Cen f § __._3/4" .
" p “SIDING s« ; i /} T "-:':.,.-5_'3/4'! .
"""-i'.:ASBEs136s' BOARD........;..;....fl........«. L3
. AND %3" éLASTER....... 34"

A e L "
"'.‘-r"llllllllllllesllllnllcl._ 3/8/

. 'L a-l'l v 1 '..' o ./f“_'>"-.":. :
v.‘_'»-LINOLEUMIIIJISIlllllllllllllllllllllggﬁ.._.(‘/;”. LA

8" -

MATERLAL m npe VALUE -
.'-WOOD SHEATHING OR SUBFLOOR.....,..,,.““  ,.~,. _3/“,._; -
- FIBER BOARD. INSULATING SHERTHING. v p1oiss  3/4"

0‘81
l 05

094
013
0,42
032
el

fl:“n 05. e

.0.00:
0,.&3
R z
‘0,08

208=




JﬂATERIALS IH_]_QKN_E_SS_ "B" ymug
BLANKET OR BA'rTs.................'.J.... 1" 3,70

% BLANKET OR BATTS 3 1/2" 11-00'- "
BLANKET OR BATTS i\ 8" - 019,00

o}
tY

LOOSE FILL lllllllllllllllllllwl-llllllll | "l” 3<35 -‘ '

RIGID E SULATION BOARD. (SHEATHING)..... ‘-‘;3/4".- 2 10

} VALUES. -

.Q‘v"v
o

BQ_INGLE MNDow..... ' 1L 00 - ) v

!, , - DQ‘UBLE WINDG%\\- DR % 00 : \ " ;_
) EXTERIOR DOOR. ey | 2 00 o '."-;' EERER
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1/2" Gypsum Board.

e L. et . —k:.'. &,—

AL, L -

~_ 6" Blankef Igsulation 19,00

~lnside Stirface, -« - " ..

@ . LT » - g

-

”‘1

~ - . ..+ \e———__Inside Surface

.. . ’, l N . . . ‘L"h \
R . T i ‘Overall R- 20,71

«
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_ Asphait

7 Air $pace————tmm———mm .91
- 6" .-‘-l;l'l.s‘l‘;!..l ati on'-‘ 19’00 s
. . - € . . B ‘{. . - ) - _ K

/5" 4n Gypsum Board 135 .

- | Nside _Suran/g;/“.GB' 7/

~ Overal R22.55 }
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BUILDING.
'COMPQyENI

Air Change
Per Hour

0 THREE
: A1r Change
.- -Per Hour

'r CELLAR
o ol

CRAWL
SPACE

g

‘?Tight. no cracks,

caulked sills,

"1 sealed cellar
- windows, no grade

éntrance leaks

Plywobd floor,. no

“trap. door “leaks,

no leaks around’ .
water, sewer and

- electrical

'ngnings

o)

1

Some foundation _
.eracks, no weather
- stripping op
-cellar windows,
grade eatrance
not tight

Tongue and groove
board’ floor, - - .
‘reasonable fit on’
trap doors, around
pipes, etc. .

considerab1e.
Jeakage area, poor
seal around
grade entrance

Board f]oor, loos
fit around pipes,.
etc.

“WINDONS _

Storm windous
with good fit

“No storn"ﬁihdons.

.gaod fit an

’g;gular-w1ndous'f D

No storm.windows,
loose fit on
.regular windows

~ DOORS

Good fit on

storm doors

loose storm doors, :
-poor fit on o .

1nside door

 WALLS

1 54 sl

" Caulked windows

- siding

and doors, °
buildin& paper
used under

Caulking in poor
repair, building -
needs pajnt

n
"L
'90' ’

v

No storm doors
loose fit.on -
‘inside door

Stone. foundatlo LS

O

gﬁ ‘indication of
uilding. paper,
"evident cracks:
araund ‘door and’

|
RN .I

window frame-






Lw7?(LENGTH, WIDT.,ASIDEWALL ﬁEIGHT) _ 3};1;1f¢:;f-{33
. MEASURE WINDOWS IHEIGHT, WIDTH) f':Ii_

”MEASURE DOORS (HEIGHT, WIDTH) -

”CHEWK5WALL coNsTRuéquN”‘_

'CHECK CEILING, ROOF . -

TALK TO-THE‘OCCUPANT

e

CHECK CONDITION OF EXTERIOR | .;fi." ?, ,f*ifﬂ:T-
,;;(LDOK FOR CRACKg, LACK OF PAINT, CRULKING)

I

T e v N

- T :
3 l’

- CHECK FLOOR CoNsTRUCTION- - o

'*INSREDT-EDUNDATIQN.FOR CRACKS

.
., .o . ) -
.‘.'a . . o &- :

z};CHECKfFOR INFILTRATION, FEEL FOR DRAFTs, OPEN _
jF,DUTSIDE DOOR" QUICKLY (RESISTANCE MEANS A TIGHT FIT)

_’"“v

by
L
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T A DESCRIPTION OPBUILDING ‘et " R W j
Co 3 idth and ongfh of o

"@Skﬂch all: vlﬂa and. puf dlmnslons on, uch p.r shom, e.9., longfh o! ‘wal'
windows, etc. Label.ail - slnglo -gless. windows: #nd double’ glass lnd doorn '. qrrplﬂo atl Hm

S in fhe Job Book. labeled "Full in at. Job sn. "

o - . - - . hd . . .
Right'Side View { . | |7k ¢
— 1 |- | |[cARPORT
#1° | 1 | . .esovTsip
.
i
i/ | Lefrside view - IR R AR N Rear View - - | |- |- |7, ’ N B
. 1 - . 1 .
- a——
.. : e
. -
5 To 1
1) § 1
N o
— - o
B,
. ) ‘ ) P’ ~ .
' el ] €
i o Calculation of Floor Ares - - - L 3
R ) " . . g_ ) s . =
. . ) \ ‘ 1 m B . ~ . E
H et [35 % x [=8 | |4
._ ¢ ] i _Building . ) +-. Bullding N Bt
AN Pl ]}, -Lengtn i T Width L.
<] y ‘.‘ . . .. R - oo
- ARIE [ . c . -
- . hd . ' RS '
b : ‘;1\ = .‘sq.ff.
‘ * N . ", - ; LI a . ..Floor N
33—l 1% N T e R ]
] . : : . T :
v | .

gy




<,

" ROOHS IR LIVING SPACE‘

' l Tota} Number of Ro‘oms_.,,:,:'

Nunber Used, fn Hinter:....... 6 f=
! g - . ; l
' *. oecupnnrs connsnrs ‘(e.9., drafty. cold
N floors, too expensive to heat, R, )..
ﬁ ! ."l \ - . ~\. .
\ Fuoer alu ‘T’o 1
. 5
- DeﬁFTY wwoows S
- o 5‘ - ’ q“' .
x © ) y; - ‘; ° : ‘
_. ( ; - - B e At
. ; —
2 - : . . :\
- [ . ™ ) —\

-

. : ..' . . ) . - . . t . . L _.n B M ) L _‘ .
13 . ) S < . - . . . s - L.
f’@ e " . .. . DESCRIPTION OF BUILDING — : ~ ° = = oo
) S 4 - T c?tﬂ_wed from Opposite Page) T e ; o 7
R DHELLING unu Iuroknnnou - HEAT!NG S'ISTEH Inronmn’ron ' ]
B 2 oF H o, * TYPE OF FUEL: P % Primary) - ..
: t IMH;’;F HEAD oPousztroLo 4 T : fs\- Secondary)
,f" 43,, €BKIN$ P _Fue‘l. 0i1 Natura'l Gas .
| 4 NAME. a~Aona£§s OF OMMER: - et TR
~ {1f got_the same as above)- . - §°tt19d Gs |8 Wood \ _
ERR ' 'P o | Coal/Coke l_(erosenek\":\
s é PIN_Q' STBEET T T Y erectrictty * [T other R
I ‘ - . S (Specify)
Bntvozgi Mnm.e R _
.. . . ’ . - ’ o g - ’.‘ " - ) L . - . B T e .\~
. N '-¥ e PR % OF -HEATING SYSTEM:. . (P-= Primary) .
R ,OCCUP;TS OF STRUCTURE: "~ ' - ,—/\.{ C e ) (s =  Secondaryy
‘ Tot_a:l, Mumber —— : E . Steam/Hot uater/Hot Mr N
.} - . P * _-_.I’..‘z . - N 5:_ - .n‘. A . R . _w
e o e 18 Fireplace/Stove/Portéb‘le Henter
% STYLE OF STRUCTURE:, =~ .l . .. . k= - .
. 1 One Story L '—__Spl i_t}leyg) o : l | F]eofriéi] Ba‘se'b_oa_rd_ \ .:'
— o K . L i - —— . : . . . . . .‘ PR
L 4+ Two story | Other - 5. ‘ I - | Other (Specify) . i
R - L o ed o (SPecify) - LT .
N T r . . L ¢ . : ' . a2
. - - X . ’ . . - - - - o ; ) -s
) IR ® DOMESTIC HOT WATER: . . S
* AGE OF STRUCTURE (Approx) 10 yea—rs. L .Does central heat'lng system provide o
7 heat for dou‘iestic hoq water? HQ T

DS o .. -~ N . .o
* tusnnosmr ssrn,ns IN WINTER (averaee)* )

-~ Day 65' ‘ Night I None : c
, \ A ' A
‘.’ AHOUNT’tﬂF FUEL USED L’ST 'HEATING S_EASON‘ -~
R ” t_". . :.Ptimar! Su gglementarz T
T Tee - - Fogt o wOob L
-ouantft‘y’ LSAO_@AL- 1 chD |
R Total CQst sﬁ&s: "{5.00

"' DISTRICT HEATING FACTOR........
(fron Manual, _page 8)

7_2
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Lone b e . e el

On pageg. 2 t
: deparate partsy’

-

Vo lume o( Air

page, and in the Summary Tab]e on paqev

'HOUSE DRAF

HEAT LOSS BY INFILTRATION

-INDEX:

P

u 7, ca]cu'late the heat loss’ by Infﬂtration ‘and by Con‘ductwn .thry the
of the building, and enter the results in the tab]e at the brottom of ’each

¥

~

.

- 113 N
Opposite each of the four component parts of a bui'ld-»

{3~ v

~3 )

.‘”‘-'.S

in building
. — ing in the tabIe below, place a check mark in the circle adjacent to the
B - Floor Area features whfch best describe the condition. of the buildmg. A
- dsuitomne |) ome B " IRy~ THREE - | .
ft) : g . . . |
s4. 1! ECQMPQMNL, /- Air Change @ Air Change Air Change
. L. -Per Hour ' Per Hour - « Per Hour
- CELLAR ‘Tight, no cracks, Some Toundation Stone. foundation, 1iad
e . : ) caulked s1lls,’ cracks, no weather considerable . =
o ) . sealed cellar stripping on leakage arez,- poor - -
. : , _ or . windows, no grade cellar windows) ‘seal around E :
. ' ' ‘entrance leaks . -] grade entrance grade entrance
x . . ‘ » : O not tight - @ T O )
- - - | .CRANWL 'P'lywot;d floor, no . Tongue ‘and gropve 8qard floor, .loos °
t oo SPACE trap door leaks, - board -floor, . fit around pipes, -
‘ .no leaks around .reasonable fitfon - etc. . !
water, sewer and trap doors, ayound ~ K F'
‘ e~ electrical .. - | pipes, etc.' 7 e vt o (
}\ o - openings . - L | .
2] WINDOWS Storm windows™ P No ‘storm winuows,: Mo storm windows, !
s i J with gbod fit = [ good fit o Joose fit on =
ft, - i K : - reqular w¥hdows - requtar windows ’ _' .
gt .10 ceil— DOORS _6ood_fit on” - o=~ | Loose storm doors. o storm doors , =!
Yng (Yo upstairs stocl_doors_' o poor fit on . “lopse fit o L .
ceilu'n_g in two— - _ g ‘ ~“inside. door ingide ‘dodor 2 | - )
.s¥pry house) WALLS Cau'lked windous .. | caulking tn poor.- "No fridicat\ﬂ'sﬁof,“ S
. - .. "y g repair, building buiiding paped, = . o
N _ 'lding p‘per O noeds paint ' evident' cracks
: usod under. » around door and
N * em— . stding i window frame .
. : - T MBLTIPLY the number of check marks in the fiirst column by 1, ‘the second . -
. ko oo , column by 2,  and th?th‘!rd column by« 3. The Draft Index wy'l'l be the.sum
o ) .~ of these products, ¥ivided by 4. - : ¥
o wxl 1 x [ x. OZ ~
' : Vo lume ‘ Draft lndex‘ _District Heating , Heating Units .
. T . . Factor- . : : Now Required . -
o f B . ") ““ -~ . . - - __; '.'
: - v A . T . - $ - !
o Y t jal vi e i 1ttration K ) . . - .
it ‘shoutd be\pos.qble to reduce the draft mdex for’ o"ﬁunldung té 1 (that is reduce the numbo.r of air - oo "

changes to'one per, hour) .

(R the dr‘aft index for this bulldnng was urproved to 1, the mfultranon

.

kT,

‘.~

— P

Volume -
t frorn abovo)

,v 1pss }oulo pe: -

Draft {ndex

' District Heating
Fncf‘or K

.'_ _~\

X OZ [ l

Pofonfual Hoanng Umts

- . s .~ HEATING * POTENTIAL PR ST EERATINR -
S . UNITS _ HEATING A . UNITS TO . .
Y TWPE OF HEAT- LOSS REQUIRED ' SAVINGS _  PROPOSED CHANGES TO STRUCTURE BE SAVED - . \
¢ -..s Al L - . : s . . '-
L ) . . PAGE’ . - ‘1 ) . . . “ )
. ',h. i , “ d A . \l‘ “ . . LS ’
. E lC . .7'- . « ; RS - i L
. . . ..
- : SRR ™. -
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tion)
i

- A ]

Pofenrial Savings on Floor Heat Losses’

)

'—4‘

-

rl

Floors can sometnmes be insutated to reduce heat loss bu! this is often dnffncul.t, and wheré water pnpes
are below the floor may cause freezing problems during very coid spells.

profecfed from drafts, etc., so that it hds a floor exposure factor of 0.5,
this building, the heat loss through the floor would be:

However’, every floor should be
With this exposure factor for

15“”X 0.5 X | - — -] =
Floor Area Floor | ' «  District ‘ ‘R value Potential
|, Frem Above N Exposure " Heating - from Above ~-. Heating Units
- Factor Factor i
» h" ) ’ . /\ - 4
Subtract the potential »_hear'i‘ng: Lmi.ts' from those now required and Enter Here
,J o . ’ ; . . Potential ..
' . - _ i Heating
; . Y : S e i ' Savings,
~ . ¢ - ' .v ~ 4 - 2 J:’
t. - — ’:‘-. . l. l _:‘ - - “#
) : '_ o VHEATING POTENTIAL., = <« ° . ‘ g } r}-‘lEATING
b T - UNITS HEATING o I : . - ™ UNITS TO
TYPE OF HEAT LOSS- " REQUIRED SAVINGS - -PROPOSED CHANGES: TO STRUCTURE . . "B.g SAVED

CONDUCTION THRU:

FILL IN AT JOB SITE

L v > " . t .
. T _LOSS Y- CON JON THROUGH FLOORS . .t
. Ve < LI
3 i - R
: - RY value-of Floor- . . . o
List below all rnateriajs in floor deck 'nncluding carpet but
neg.echng f loor Jonsts §tarting. from inside sur face and WOr K-
ing down.J : . ~
Building on posts or pillars . " - . z
. With no skirts below floor 1.0 Insert 'R' value for each cangqneqr from Table !
‘ - - : L . o . . i
[craw: space “skirted 0.8 MateriaJ * Thicknéss 'R' Value
- »
LRock wail basement ~ ; 'l 0.8] | 1aterior surface —_— ..68 o
lgﬂare than two feet of base— _Lmsum - ‘
ment wall exposed above . - ' ) 7x ! :
. grade 0.8 PLYUOOD - /’L <
- - “ ’
. DBuilding on slab 0.5 M 5’& . 5
Building with tight crawl \ : o
! Uspl'.\ce ) 0.5 /// co
DBui lding with tight base- N ‘ 4
ment (heated or ugheffed) 0.5] p= .
hn?erior Sur.face. _— .68
. : . 2. T
-4 j R . ’ . - * — - 1
sq;.f.;._x x . +' = I-
_Floor Area Floor . District i Total ‘e Heating Units
{frqm Bui [d— Exposure® Heating, 'R* value Required
_ 1M Descrip- Factor - Factor

Lok .
- N . pAGE3~ X - " :['fx ; 'ﬂ . .
o ) i . 97 b T '
ERIC. ‘ . AR CHART ‘37

Aruitoxt provided by Eic: : . ) - )
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. _ . ) LS . - - ¥

Ares of Ceiling /

-(Take area of upsteirs : - .

ceiling in 8 two-story ' - : E -

house) ) C . : ' . ‘

S o .- : y | S

Ceiting area will . . s . : .

normal ly be the same E . : L . . \

os f loor ares (from _ » Material Thickness ‘R' value U

bui lding -description : M ; w- " ] ] ' -

sheet) . inside Surface — ) * - - . -

. K 9 .. A m o -
. GYPSum BOAD 3/al | «4
. - (1] ’ . 2
~ 1 l= - ., . - S
, - I < z Distance between g - -
: o | ‘ .+ Joists/rafters: , & ..
, _ . : -
. - | . : | B . . . ,6" . '.° !-‘- .
=~ LR ’ Y ;< -~
- R ol Inside Surface (.68) i - L
) - - h ke OR . 2 - - - J
. . - ' | h X —-—
. L e ) ] . i o o J T
q.ft. X . . = — ‘ . -
- el -\ s, - ‘e \ [\ ’ ‘.
. g ‘District ‘ - . Total ' Heating Units -
R Heating Factor " '‘R' value . Reqyired
Potentiai savmqs by lnsulahon of Ceilings . A T . . . -
1. R T o ” ceo .
A well nnsuluted cei I:ng (with 6 inches of . insulation) shouid-have an 'R* vaiue ©f 20. I'f thiswas so for this
buiiding, fhe cei ting heat loss would be: A ) o ' <« .
Nl
. . . ) ) , . . R -
> . —~ et s o "
1 O I ¢ 1 = [20 = [
. . .- . - - - ? - A L]
, Geiling Ares o St District _ i 'R Value _ * potential . o,
2 ' : L o -'" - He;at:na Factor N . ,_‘ . B ) Q;‘Q,‘eaﬁ“&s Unii_'s V'.‘
[3 ' ) v,: B ' . . o s /‘4_\. . . ) N ’
,Sub},r'ac'f the potential heating units from those now'required .and Enter Here .
B E o * L : o T o Potential .
. ! . . Lo _ : . Heating
_ . o . _ o S _ : . Savings.
’ - - ) < . J . :
. v ~ » - R
— e - 1 P l T — —el— -
: * ) . . d
_ ' R ‘ - HEATING _ POTENTIAL ) o * HEATING . :
¥ “ UNITS ~ -HEATING . ' _ - UNITS TO .
. . TYPE OF HEAT LOSS REQUIRED SAVINGS PROPOSED CHANGES TO STRUCTURE . BE SAVED .
. CONDUETION THRU: CEILINGS, -
-~
J
. . e 7 . . ) of
. - ) p .

« .’ ~ » 4 .
L s . LT oo - _ .
_'El{lC\--- - o . 98 SR CHART 38
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., - - = . ) | r:..q . J - '
- P ~ -
’ . - - o '
W ) . C L N -
“ HEAT LOSSES BY CONDUCTION THROUGH -WALLS * S .
. , - ‘ : ' ; \ 3 * ] ” f :
Tota{ perimerer . [R: Uatie of Outside walis ' At
. of OUf.Side wail o N2 'Lv&r beiow dll ma.e'nals nnwalls, sarrlng from in evand ) — —
' incluging 3ir Spaces wiysin fhe wall; Insert 'R' valte for *
' \] . - ‘. each componert irom Table 1. t : w ‘
} s - Material > -.Thickness Valye - \D
Total Height . o
of"Dutside War'j Fto ) Inside surface — .65 . ’ -
~ s -
. - . » - !
: - T — |G YPsum Bonzg L) - -
a oEa— R ) [73 .-
. - . |Ae_Speee - |3/a 1w
) 2 sq.ft : P gl - 2 Zzk-
Gross Wall Area - q.7f- HBEBGM;_.: ' -2"2-‘ st § p— a
, ® - . 3 L . . :. -
‘ ' |, — |RiR SPrce |3/4. - B
|SHERTHING | S/g5 -
Totad Area-of alt R - | . - { o .
Wingows and Deors [' .0 . - [sa.it. nssems ‘SH. 24 y- 2 - e
“(from previous - : — — . . .
. two pdges) — . - Cutside s:rface — .17 . ‘ Dot
K N R -
. o | I ’,
. S ) 3 ' - ) ® : ) -
Net Wali Area. i . sq.ft., x ~1 v e— — v 1 .. N
RIS . i Py - Prosremdly v [
e———
: : Dis*rict Yearing- Totau ‘Heating .n.\s .
- Factor 'R' Value Required 2
L . - ' : - - .
. vl — eil— ety N
™~ Potential ch.p;s" by !nsulations . ‘L . Lo J
. 3 " 1
. e nsma e¢ walls shouid have an 'R’ value of 15. if this was so' tor fnig buiiging, tne-wal: neat ~ ' ‘
‘. logs wouid per . . - S . h ;
N - » M s -~
o | ; - o
AN I X - -~ L 1B |= SR
MNet-Hall Area District Heating N Vaie ” votentiar ... " o
. i fromThex ahove! “acror - .. Hearing Lrfits /
. * ‘\I N . " ' - . R :
_“ . . T (N . " . CoL "- L
‘qubtroact 'ne pot-énmal heaiing Jnl ts fram those now ;.&-.. ire¢ anc Epter Here....-..... J )
~ - . “‘ . ” v ? ' .8 ~ -
| - , , . Potential -
. ~ L Y. . -
) " - 2 . Heating
&‘ . . K . . Savings ’
;, - R4 - ' L
Vol v 9 -
I s ) ‘ -
. N \l . : . _
o, . .
- ! . - - - - - -
“ - € ’ _,1 . '
_: . e I ' E— - :-u .
. “ y > v '
® .+ HEATING  POTENTIAL - ~ : HEATING
A e = UNITS . HEATING ~.. - oL - NITS T0 ~ .
. FYPE OF HEAT LOSS ‘ REQUIRED SAVINGS PROPCSED CHANGES TO STRUCTURE Bz SAVED ‘e
. - ] y r G M
| COMDUCTION THRU: WALLS - 3 .
3 ;\‘ T vt = : b .
. Page 7 .
e . : . . R CHART 39 :
ERIC : . T
- - ° . .
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JOB SHEET A, LR
- ) \ ~
THIS PAGE IS REMOVABLE FOR USE AT, JOB SITE 4
- . ) . Y ,
< Nome_______ )
Addrass —mm - \ - o
Type of ‘Quantity" Estimated Location Where Materials Are To Be \\ Installation Speciél
Materials Required " Cost Insta}]ed (Walls, Ceiling, etc.) \ Diagram No. - Instructions
\
, b
El . \\
-~ /\ ‘.“ .
N -y
1 - /. A
- ;I. - : : A 1‘ o
} R - ¥
'Q‘ . - [ . ‘v
- / ’ - F
. UINSERT CARBON PA?ER UNDER TABLE AT TOP OF PAGE ONLY) -

. Map or directions for locating home: -

EouTE 2 RR  FRO

AS

'_\;‘CENTEB.OF' ?;;éw'\f_ -5 mices,
IRST HOUSE oN LEFT . AFTER CROSSING BRIDGE.

—

FILL IN AT- JOB SITE

. -9 .
[ '\&1 o " \
) - 40 - 1\
pa
- R - (U ’
- d .’ 4 .‘ ) o . N ‘.
- b . . - :o._
- o - Lt H \\‘. -, N
S - - WORK RECORD .
" Activity - Date { Supervisor . Comments \-
’ - ’ . . ! » ‘ v - I'd
Order Materials b - . _ \
Install Materials ' - - : -\ .
- 3 . . . P - ',\' . o
_ r — —
‘ : : PAGE 9 s ‘
’ - PP | CHART 40
[ L . ‘ . . .
. o0t -100 s : \ . '
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v

0On pages 2 thru 7,
separate parts of the buﬂding, and enter the results in the table at the bottom of each .
and in the Summary Tab1e on page .8. ° - » o P
Yoo T HEAT LOSS BY INFILTRATION ~ - ; o : L
{_. - __Volume of Air_ T, __._ . e
M in bu.lding . HOUSE- DRAFT INDEX: Opposite eac\1 of the four compohen parts of a build- -\~ .
‘ . ing in the table below, place a2 check mark in the circ Qﬂ;_d)acent to the
-Floor Area features which best describe the condition of the b di _
.. | BurLDING oNE - THO ¢ THREE o2
I %8 — . . ) .
91T dcOMPONENT = Air Change @ Air Change Air~Change .
- Per Hour - ° Per Hour -, Per~-Hour ‘ ' -
_ CELLAR Tight, no cracks, Some ' foundation Stonp foundation} m .
. ' taulked sills, .= | cracks, no weather considerable -
W r . o sealed cellar stripping on - » | leakage area, poor - :
", or 4 windows, no grade «] cellar windows, - 8eal around a . s
x lientrynce leaks ) grade{entrance . grade enatrance -
" . T . not tight @ ’ @
; . . i -
- CRAWL Plywood floor, no O ‘Tongue and groove Board’ f1oor. Toos Q °
_ 'y : §_PACE trap door leaks, board floor, * fit around pipes; ->
Y- ; - no leaks around reasonable fit on . etce - :
' - . water, sewer and trap doors, around . ’ '—
0 - — . electrical ~ pipes. etc. ~ S (
. / ' - ] openings i . : . ) - . . '
A ) . - b
i ) ”INQOHS _Storm window Ko storm w‘lhuo‘;.- No storm windows, E
< . .} with, good fit - good 'fit on loose fit on
- Ft. g ] regular windows reqular wiqdows |
‘ Height to ceil- DO&RS' 6ood f;,t'on O Loosef?tom doors.@ No storm doors s -
. . > . . storm,dgors b poor fit on loose fit on
.ing (to upstairs | s \ . inside door inside door ' [ .
. ceiling A0 twoe . - - " - — " .
: story house) WALLS - Caulked windows ‘] Caulking in poor ", No fndication of _°
. T and doors, : repair, bdbuilding N building paper, i
Nt <" | building paper o needs paint @ evident cracks : L
v, oL 2 i - u:ed under . around door and
. ‘ .s1ding . window frame
v . MULTIPLYKe number of check:.marks in the first column by 1, the second :
v . column by 2, and the third column by 3., The Draft Index w111‘ be the {um
I Lo of these products, d1v1d~ed by 4. : . ' . -
PR cu.H. . . - x . ? X Oz " W I : .
' Volume ° = J)'  Draff index - District Heating ‘ Heahng Units .
. / N ‘Factor . . Now Required - .
otential Savin Re ng in iltration ) o .
*I't should be possiole%o reduce the draft index for a building to 1 (that Js ‘reduce the number of air . "
changes to orie per hour). I+ the draf} index for this building was improved to 1, the infiltration
loss wouid be:. " . . . . _7/ \
- we. X010 x| X .0Z = ‘
. N - . ) .A
volume- . : , Draftld District He% . Potentia| Heating Units
(from above) T B PR * Fector- T TR —
. IR by - .'- " oo .
-§- Subtract the pofennal heahn.g inits (ran fho;ce ﬁf:w required and % Rrer here_-—\—b N
h v [ . :5‘&':, ¢ ) v o ) ' ,
. Lol N
’- = i ™ l J - . I 4:‘ . ‘ . . ’ /
. < R} 7 . -
% b HEATING ~ ~ POTENTIAL N A < HEATING " )
. 1S .. HEATING - UNITS TO
TYPE OF HEAT LOSS REQUIRED - SAVINGS PROPOSED CHANGES TO STRUCTURE BE ‘SAVED

INFILTRATION

TQ ’ . e : - '

L . e h . d . -

ERIC . S | LT
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.«



.

Select the approprfafe Facfor from
the descm-pjaons betow: °

., . ~ [ .
. » - Y ’/ - '
d - .t i
@ -
. HEAT L0 BY LON H_FLOOR
. . ¥ ;
. . , . o .
- -
" Floor Exposyre Factor . . JR' value of Floor

List below all materials .in floor deck,
negiecting floor
‘ing down,

Building on posts or pillecs

-

.,

oists, sfart'i,ag/frz‘
. /‘
1 w« “

Insert 'R' value for each component from Table |

DBm Idmg on s.lab

Uau- iding%ith *ight cr‘&l

with no skirts below floor .1.0
hérdﬂl space skirted 0.8 Materia! Thickness ‘'R® \alue
. . e - .

DRock wall basement 0.8 nterior Surface =7~ - .68 i B
0‘ - y A_1
Hﬂore fhan two feet ,0f.base~ - mgum A
. ment wa|l exposed ,‘bove . :/ [7] » .
». grade 1 0.8] | EL!{QOOD \, -

5'/9"

oncludlng carpef but -
inside sm’fa-ce and work-"

- 7

Heating Units

Required

ERS

Aruitoxt provided by Eic:

are below the floor may cause freezing problems
protected from drafts, etc.”, so that it has a floor exposure factor of 0.5.

fhns DU| ldung, the heat- loss through the floor wou ld bez

.

LI

ing very cold spel1s.

owever , every floor
With this exposune

space § =
- e - Y - :
h Dﬁp.n Iding'with tight base-
ment (heated or unhepted) 0.5§ p= .
- Jnterior Surface —_—
Iy % .
. , . - 1
: ) u :
. sq.ft. x , - anmy
.y : . ]
- \ . . e
P loor Area *Floor . District - Total
' Ef_ru'n Bun-ld- ' Exposure . Heat:iryg ‘R' value
. s gﬁ?escrnp;— . Factor ‘Factor - .
ol ‘ . P .
) o e R . ¢ _/ -
. -2 i - -
\* T 4—‘ - -
&:fenfial Savings on F foor Heat Logées" — . .
. ¢ . ) -
*§Fiocors can s hmes bg,(&sulafed to reduce heat loss but this is often-difficult, and where water pipes.

4hould be
actor, for

\ T

v
" ‘ . T :ﬁf- . | A
- ?q'”'x ._ 0.5 X - -] = "
F lopr, Area _L .Floor * . District 45 ? 'R\ Value Potential
From Abov-t_a} . Exposure b Heating from Above Heating Units
\ Factor « Factor T
Subtract the pd;en}ial_ hgafing units fT those now required and énter »ﬁer'e :
Come— e ) . o, ’ o - ~ v, x
. T BERE * ? - Potential
: R I . Heating
< . . PO Savings
J 57? ) . < . . . * .
4.; \ F‘ ' =) ’ " e J :"j‘ -
) - HEATING  POTENTIA ’ {- HEATING
P . UNITS HEATIN? - - ( UNITS TO
TYPE OF ‘HEAT LOSS .REQU_IRED - SAVING PROPOSED CHANGES TO STRUCTURE - BE SAVED -

_ * FILL IN AT JOB SITE
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. ~.
R HEAT BY CON THROUGH CEILINGS * « -
. : / ’ : ]
Y . ! [
Ares of Ceiling
K] . ' « L LY
(Toke area of upstairs * .. .
" ceiling in.- 2 two=story . ‘ ‘
house)} v ‘ . o« - .
T~ va . - .
céilingnares will .. — ( N .
normally be the same > . s - . . \
y as floor ares (from . Material Thickness - 'R' Value . L
building des&rmpfnon : - - L T
sheeth- ‘ PR Inside Surface — .68 R ,
. ‘ c o . - [7) ] . .
. - GYPSum BoARp /g I N
= -
>‘ - "y ~ ‘ }
—p“b@ss 2 Distance between
. . T joists/rafters: .
» : -
-»> -
7 . ' " S
. . - . - \ ,6 Sy ‘ ;.{
~ - = : - W
- 0 < 7 o S
7 > N
L * : n g 1 .
" . A [JInside Surface (¢68] - v
: * OR - - _‘. R ,r‘ .
\ NN : : R
. . aEmmm—— e
. ] i - .
Ceiling Areg District Total Heating Units
Heating Factor ‘R' value - Reci]ired-
! - .
il il et — d
Pofenfual Sawings by Insulation of Ceilings - T,
o s -
a - .
A well insulated ceu ling twith & inches of unsulatxon) shouid have 2n ‘R value ot 20, f this was so for this

bui ldmg, “the cel I:ng heat

loss wodid be:

-

| r* - k SR . .
. ) o h o »
: - sq.ft. . oa— S . | onm—
. X o i = _
Ceiling Ares i‘&\ District ‘R* value, Potential
\ - R _Heatina Factor Heating Units
| ' ' e | ) =
_| stotract the potential heating units from those now required and Enter Here -
P 7 N - -~ - cea v
'/‘ - : ~ . Potential
> - ) Heating
o . . oo ﬁ/ -Savings
¢ J a3 - i
. (- a .
’\ -.I‘ 1 " —\’ ‘_ )
/ s . .
. " HEATJNG T~ POTENTIAL , 7 HEATHHG
. . UNITS -~ HEATING . Og/ 4 ¢ . I7S TO/
® TYPE OF HEAT LOSS .. ; ~ REQUIR'- SAVINGS PRORQSED CHANGES TO STRUCTURE BEESAVED .
CEILINGS - 1
‘ - . PAGE 4 : L
. ] . . ~ .
, , . A ]
i ° 1 -' ‘ . . L
. ‘llC‘ i . 104 - N\ CHART B}
B . v 2 v,
. :
N ~—” . - .,

FILLIN AT JOB SITE
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-'Areu of Single

| f nona, enter 0 oo ny
‘and go to next sheet on double wlndcws and

doors

HEAT LOSSES BY CONDUCTION THROUGH SINGLE GLASS WINDOWS

. (Agauming R w 1_for Singis glass).
- Y ' 5;}‘. -
Windows: . —

Width x Height

/

\

Potentiat $aving oy Double Giazing

'half

s6”divide heating dnits by two, and-Enter Here

Double glazn g or adding storm windows will cut the heat toss by

oy GO S—  p— '
: | .
‘x Number = Ares. N ' l ,
: . oo l -
’ .
ﬁ‘F - . 7
>
- ' D Dnstr:cf Heating Units
g / ' © _ Heatima Fartor Required -
~ . A . K
i : — 4 —— _
. _ - } 5
A L]
- v \,/ ’ - ) 3 *
- - Poteritial
: - v & Heating N
i- 7 Savings
-.3. il N
L .
A4
- o °: / B [ ° ’ (Y N
- ' ' . 7 .
. - - . N ’
il

- .- -d . T v
e _—- e - —pee 4'
B HEATING POTENT?/ o . - HEATING
ot - . UNITS HEATENG - ‘ - UNITS TO
@  TYPE OF HEAT.LOSS SAVINGS _PROPQSEB CHANGES TO smucrﬁas BE SAVED

.. | -conDucTION, THRY:
SINGLE~GLASS WINDOWS

REQUIRED

‘ - -7

'PABES - 3

<




HEAT LOSSES BY CONDUCTION THROUGH DOUBLE GLASS OR
PLASTIC COVERED WINDOWS AND THROUGH DOGRS

{Agayming R = 2 for thege um tg)

"CONDUCTION THRU: DOORS &

i} - > ‘
. “- - ' .
w - . 4
Area of Double Gless and Doors . ) *
K { T !
Width x Height x Number = _Area -. . ) ¥ ’
‘ “ \\ .
. L] »
- 1
- . 3 » ‘ . , - ‘(
) 4 L . . 1] - .
. s -
) - F
. - J. ' ! ) v
" . ToTAL ) . sq_..ffxl' : I .:—. 2 —
* ’ 1 i i v .. .
. . . .- District ‘R* Value Weating Units
. - - . 'Heating Factor : N\ Required
}-’ ﬁ ——- —- — —ll)—
Poteniia'l Savings-s¥ - -
Triple glazing of windoews can be done 'but is not usually praciical. -
If no change is made in the windows, the Potential Saving will be O > :
heating units and should be entered here.. . : — :
(If windows ;re triple glaz’eq,’.the "R" value wﬁi be approx, 3 and the -
Potential ‘Savings will be one-third of the "Heating Bnits Required.”)’, Potential
L ' S Heating
\ ~ o . Savings
Vel §
s > - > ‘
- \ ‘ .I
P o s
) . \ . ‘ * '
. . ) - : . / ‘ N N /
Lo . HEATING  POTENTIAL L HEATING :
. . : - UNITS. HEATING " UNITS TO
TYPE OF HEAT LOSS REQUIRED SAVINGS -~ PROPOSED CHANGES f0 STRUCTURE- * BE SAVED

DOUBLE-GLASS WINDOWS

S0

c T
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~ . Ce -
HEAT [ OSSES BY CONDUCTION THROUGH WALLS

’ 1 Sy
Total Perimeter

of Outside Wall

TR' val

ue of Cutside wWalls

2

materiats in walls, starting from inside and

t 'RL value for

- -

s ft, List'below ati:
incruding air spaces wilhin the wall, qnser
each componenr:* ~Som Tabre |,. .
X _ .
: . " Matérial Thickness Value
’, - Total Height - : . X
. 0f.Outsice Wail k. Inside surface —_— I « .68

S | G YPIum BoR,
) L : AR SPRcE .

.3./ _
/"

--5 Wall Area

. _qu.ff. FIQEBQ{ EE:
" |RIR SPRCEe T

ta

2 &
3/4

-

SHERTHING

5/,

< Total Area of all

.
. Windows and foors sq.ft.

|AssesTos SH

’fa.

FILL TN AT JOB

SITE

T _ (from previous
two pages)

gu?side s:r face

. t 4 3
Net Wall Area - . FsqQ.ft. e — S— =
Y . ) h R ) A .
: . Dis*rict Heat!rg . , Tota, Heating n.'s
) - ‘ . Factor - ‘R' value Required
_ Poteatial Sav.nqs by insyuid*..n . .
. \ x ) . . . RN )
’ Wei! insuidted walls should have an 'R’ vajle of 15. |If. this was so for this bui iding, tre wal! neat

—

losd would be:
; -

- - ry . . \ . +
. . R @ 1 : M
A . —— ; 15' -—
,‘ . ) ~ ' B — Ca .
Net wWali Area District Heating ‘R -va:u{e‘_ Fotential

“Heating units

ttrem - ~x #nove) - “acror
. . .
- -
Cudtrec the potentia! hea' r3 units from ‘those nmow req.ireu and Enter Here

—y
. . . . o .
)
~ -~ - :
5 *
AN S = P 1 - —— - m—
"HEATING POTENTIAL  _ HEATING
gl UNITS " - HEATING : ’ ' UNITS TO ]
TYPE OF HEAT LOSS REQUIRED *  SAVINGS PROPOSED CHANGES TO- STRUCTURE BE SAVED
- _ B g . R ) ,
CONDUCTION THRU:- WALLS ' i ; E ' ] ! ¢ .
- " - ! s »
R - Page 7 ' S0 -

U\(L.-‘ '-I | :
ERI

- by |
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4 STEP PROCESS

1 INSPECTION B
OF THE BUILDING '

2 CALCULATION
OF HEAT Losées

3 EVALUATION
OF THE DATA

o ‘ .' . ;\
... os.- CHRT 48



S

can be ob?anned most- successiu:l

@Use the instructions on’ page: Il
. Q" .

&Y

i . : -FH'I out the fo]]omng Summary ‘Table- b_y enzer'lng the “Heating "Units
- N the: "Potential Heating Savings" from the correspond¥ng -tables. at the
- . O 2 through 7. Then,’ write - t%he "Pro'pgsed Changes" and "Heat’jng Units to be -Saved® .,
- ’ by such changes. ".,5 .

HEAT REQUIREMENT ESTIMATES (Amua'l Heating Umts: t{eeded)

,—.‘.'

\

ot -
- .

&

+ the“’-’El ‘unter:zafnon-Manual to atsess Whtch_potential“ savings \ N

-
.

equ‘lr‘ed" and
ottom of pages -

)

INFILTRATION

HEATING

POTENTIAL
- UNITS>" =  HEATING
REQUIRED

SAVINGS -

w

;-v
o.l-/“_ R
PROPOSED CHANGES.TO STRUCTURE -

o

82

-

. HEATING
UNITS TO
BE SAVED .-

a

CONDUCTION THRU: e 1
SINGLE-GLASS HINDOHS Page 5

.- Page 2 | - s
: v | W
- CONDUCTION THRU:’ - . ‘.
FLOORS . Page 3 - . )
. 7 - . I -
CONDUCTEON THRU:. - “R - . . T A A s -
LEILINGS . ~ . Page 4, ' v oo - T

CONDUCTION THRU: DOORS &

TOTALS -~

Use' the-space below to calcularte '(ne quan}n

@ \
changes to the building,-

.
-~
-

-

Ve s

DOUBLE-GLASS -WINDOWS ~ Page 6 .
CONDUCTION. THRU> . - .
L WALLS .7 page7 .

7 .. - ) .
tiegn and cost of materials needed to make Ng: proposed -
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— L . - JoB SHEETA N, -,
. !. THIS PAGE IS REMOVABLE FOR USE AT JOB SITE- LT
‘. e -° *d“‘” - S ‘7 A - \ J LT - R )
) \. _ e /: ' . - ".——- N R .. \ * -
Type of Quantity” Eszilﬁated Location Where Materials Are To Be . Installation - ' Special
w Materials ) Required Cost Insta‘l'!ed/(waﬂs._ Ceiling; etc.). ‘Diagram No. Instructions
.o * " §
- » z Y - .
/‘ ] ) - -
- . - \
e - . .
- * { .-
N ) =
B ‘( . . ~
. . . " . .?. :
.: - T . - -
* _ ] .
> . o j ¢ ) ' N
CINSERT CARBON PAPER UNDER TABLE AT.TOP OF PAGE ONLY) <&

Map or directions for locating home: - *
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B. SITE
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-Special
Instructions

Installation
Diagram No. .

Location Hhere Haterials Are To Be ¢
Insta'l‘led \(Ha'lls‘-.\f:ef'ling..ftc‘)

Estimated
QOSt:

T,'ypeqbf_ Quantity
.Req’uired .

Hater-ia_'ls

-
.
® . . - > N B ’ R PO ‘ -
. : Total, Cost] . - . o . R, .
PO . . N .
, v, - ’

PAY-OFF TIME . o o L _ R A :

This is ;hg number of seasons for fuel-savings to pBy pff the cost of winterization.- "= . RN : -
4 . . . .- - . - . . .'- r

. v R 3 . . . . BN
. - . . . ARY - -

y . _ Tota! Cosf ‘(from job sheet sbove) . -

A ' - ¥ . = . : - S

. : ) : i - . ' : {seasons) :
Fuel Factor ¥ Total - . .prigh of Fuel “
Fuel Qil =1 Heating Units - ‘Peg 928, cu.ft., KW
Natural Gas = 120 Saved - 3 . )
-Elecfrici‘:ty =" 39 ) (From page 8)
. . B . - AV . = ‘ . ] : .. .
- - : -~
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1 INSPECTION
- _OF. THE BUILDING

2 CALCULATION
- OF HEAT. LOSSES <

3 E\/AL_UATION
.OF THE DATA

4 INSTALLATION
0F THE MATERIALS

- . R
s




T

PYPICAL COST OF MATERIALS

. Loéalﬂ J
_vVendqri'
- .. "™ . .~". I'Loose . /.
~ Storh - -
'] . Window <+~ | Glass
- '?"" "‘ . : -
1 Plastic film
- . . ,;
| - Weatherstrip .
\‘ e ’. 7 1 ;»'
Caulking
- ‘ . @ . ' 4
' Strapping .
. : &,
Heating 0il T
- Electricity ﬁ )
L D
Natural GaS"q
Bottled Gas .
S SR . -
"Kerosene - . R
~§# Coal/Coke : e
Wood '

. | . CHART 53 -
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»'© . 7 This HOME WINTERIZATION MANUAL

€ Vet o . was developed for the

.;  Federal Erergy Administration

, by >
. Richard Hill, Professor Nechanical Engineering, University of Maine .
Charles W, Kittridge, Extension Agriculfural Engineer, University of Maine
Norman Smith, Professor Agricultural Engineering, University of Maine

IT is nnfended for use in |nspecf|ng and evaluaf:ng homes to.determine if.
winterization measures are needed and gnves dtrecfrons for applynng winter-
ization maferlals.

v . . -
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" stand it on an as

f One, basic premise that we musﬁ get straight--

_ . BEING. COMFORTABLE
. N WINTER X
P . MEANS &\
KEEPING WARM AT MINIMUM cosr

s

Q. : l. . 4

’ - | ! e : iy
This takes hejfi/ﬁhich comes from fuel, which costs a wholt lot more than it once did.

<

L | "MOST HOMES
b CAN USE MUCH LESS FUEL- °
- - WITHOUT SACRIFICING COMFORT *

v '- . [V . : .

-

This manual explalns the how and wh'ﬁof winter comfort heatlng. It pro }des an easy
method of approximating how much heatgjwill be needed to keep any partlcular uilding,
Jwarm and explalns how to assess the -; eflts of lmprovements made to the buliﬁxng,

Most such' improvements cogr money. l lly they save more than they cost. In the
‘gext few pages we shall see how to make heating improvements and how to figure the
eat saved .

- a

-
*
-

Rl

LTS NOT "COLD" THAT COMES IN=~-
n IS THE HEAT WE -BUY THAT: ESCAPES TO THE oursms

’ -""; - | A
4 ‘ . . v - R
Heat always tends’ to flow from wherever the.temperature is higher to wherever the
, temperature is .lower. For -example--put a.pan of cold water on a hot stove and hea
" ¥lows from stove through ‘the bottom of the pan into the water, heating it up -
a higher t erature. - Pan. bottoms are, therefore, made of materials which CONDUCT
heat easily. To tzep the pan from losing heat after it comes off the stove we can

stos pad--a material which RESISTS passage of heat, or in other
- words, provxdes INSULATION. _ .' . . .

L

. »~

.
-

a heated buiX¥ding to the cgld outside surroundings. If we want to keep' the build- -
ina. at a comfortable température, we must release heat into‘'it at the same rate at

Q 'iich_heat escapes out of\fhe structure. Hea%xng bulldzngs is really as s;mple as_

V4

‘ot

In just the same way as h;g{ escapes from a pan of hot water. eat wzll pass out of,.é!'

<

8
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-~ : . oy . ) i :
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Take the bujlding below--

" . A )
t . L S . - :
-~ i T ' - ¢ r
, o .
- ~ ‘_' ’
. . -
“-
. v D-
s / LY
. . A .
- 1 “.
%
[
. A
b3 t
" N —
4_ Hex,af Lost - R s Heaﬂﬁgf g
ra T .. Plant |- ' ‘ .
v . - O
' < | I 1 11

w o Ty - higd B

~ HEAT | HEAT LOSS = .

GIVEN OFF . == . FROM THE
n /. " BY THE - ~ BUILDING ’
I HEATING PLANT R

THEN N |
o T_EMPERATURE INSIDE STAYS UP

Make it more dlffzcult for heat to escape from a bulldlng by 1nsulht1ng, double
glazing or sealing cracks and less. heat will be needed to maintain comfortable
- temperatures inside the building And less heat requlred means less fuel used

- whlch means mOnev saved. . . , \
. " . : ‘ | : ’ R
. ) : s
o {
. ":;a"\' Ry
. 395 GO;
Y ) los‘f
, -' ! -
4 . ¢ 'f“ ) | <:<2:Z;;' Eg '
. ' d——_ ./ s _‘ - _r R LE
- o < t /J ’}, Heat{ng- ‘ -
L - «— | Prafe: -
o _ETanl | e
—)
. I.ESS HEAT - ESCAPING

. 'MEANS LESS HEAT AND LESS FUEL
NEEDED TO STAY COMFORTABLE INSIDE

Heat escapes from a bulldlng zn -two ways, by CONDUCT’ON and by INFILTRATION.
In.the nexttfew pages, these processes will hk exnlalned-dbut ilrst some deflnztlons

'VJERJKZ( to make everything clear-

a

-
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We- mugt have a unit to measure heat “Idsses, 'Normaflg
. of Beat [t ftakes to raise the temperature of ore p
1is to say it is about the. amount of heat ‘given Off when a wepoden match is burned comp letety.

Cw

heat requirements can be expressed in BTU s.
BTU s, one.pound of wood burned completely willi give-oft dQOuf-BOOO,BTU 3, etc.
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Working.with BTU s means doing
' uses the: concept of Heating Unilts to simply the #3fu

£%al;ulafions with Iargefnumbgrs
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d of water b
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All-fuel vailues or

ing one-ki lowatt hour of electricity redeases 3412
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«in-which’it is €asy to make errors,\_Tﬂ.& manua't
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NATURAL GAS
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"Obviousty, the Heating Unit is an approximation, because not all oil or gas heating plant® operate at the game

tefficiency. However, the Heating Unit is a fairly accurate estimate of what 2 normal oil or 'gas furnace s
get out of the quanfliisf of those fuels illustrated above,
100,00C BTU s. * £

In this manual,

to require 12004

" dentally,

&
To allow for climatic differences between areas,

;.

»

eating
use pervyear, if it has an efficient furnace.
ceiculated figure, a further check needs to be made to find the reason.
wrong ‘measurements in the building, or the furnace may not be fu
. ing has orily been partially heated previously, with much of the A
- with.Heating Units in this way can enable us to spot errors or circumstances we might otherwise miss.
if the furnace wwigh provides heat for the building also pPovid

crease'.the fuel usage appro

u kd

The Heating Unit does, in fact, represent abouty,
. . N ]

we calculate heating requirements on a seasona! basis. Therefore, if a building is calcitated

Units, that flg&re wil! represent the approximate number of gal]ons.of oil it shoutd

mateily 20%.

-
~

~

)

]
0

If the actual fuel use is known and is very dj
It may be due to S®\culation errors,

hea}ing engineers use Degree Day figures, one dégree day

ifferent from the

$ctioning correctly. |t may be that the build-,
iving space not used in the winter. Wgrking
Inci=
es domestic hot water, this will in=

)

‘representing a 24 hour perioa.in which the 3verage outside temperature is 1° F beiow a base temperature of
65 °F. Many northern areas will have over 7000 degree days in a heating season-—once again a large number.

This manual uses the District Heating Factor which,
6000 ¢egree days 1.5, and so on.

"for an area with 4000 heating degree days, will be 1, for .
The map on page 8 shows the District Heating Factors for.various areas.

-Simply Ipok up the appropriate factor for your area and use it in figuring ail heat losses for any house in

your ‘district.

’ .

Home winterization requires four steps to

L.
2.
3.

4

determine whafv

&

INSPECTION of the building to determine construction,

CALCULATION of heat I¢sses from the building.
"EVALUATION of the building and heat losses to determine what winterization measures should be made.

4., INSTALLATION of the  winterization.materials.

<

)
- ae

r'] Al

§%ould be done, where -and how:

z

v

A Job Book is used for regording the information on each building. [t aiso shows the prbcedure er calculat—

"ing and summarizing heat loss and serves as an order form for listing and procuri materials.
) g ) g /P ng

-

Q

-

]

S ¥ (SR

. -

we use-the British Thermal Unjf--BTU. This is the amount ~
Ancother way of "sizing" a BTU

“~
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A : , BUILDING HEAT LOSS BY CONDUCTION R o s -
R : ’ .- . ) . . : > — [

"'~ Heat is lost-from the home through the -exterior surface of the building by heat . flowing by conduction through
the building materials. The rate of heat loss from the warm side to the cold side through the exterior sur—
face depends-upon the size of the surface, .the iength of time the heat flow cccurs, the temperature difference _
between the two sides of the exposed area, and the construction of the section, that is the tybe of material .
used in the construction. All materials used in buiiding consfruction reduce the flow of heat. Some-materiais.

are much better than others at redu;ing heat flow. The more effective materials are used as insutation.

-Insulation . ’ . '

. =4

Three gene?aL fypes of insutating materials are commonly-uUsSed in building construction. They 2re loose fill,
blanket or batt, and rigid insulation. . R C - :

Loose fill types of ihsufa}ion include glass, rockwcol, celiulose fibers, wood fibers, and-others., Fill type

insulating materials are best ut?lized on horizontal surfacee,esuch as ceiling areas. .This type of insuiation
used in vertical areas tends o settle, and unless.provision is.made to refill the space, cold spots can occur.
- - A

- N -

Blanket, or batf insutation, is commoniy made of giass or rockwool, or wood fiber. They are usually enclosed

in a paper_envélope or fastened to a backing of kraft paper or aluminum foil. Some blanket types.of insulation
have o backing. and are intended to be used when no®vapor barrier is required, Blanket insulation comes in
rolls of various. tengths and thicknesses. Batt—insulation-is—usually thicker and comes in shorter lengths.

Both blanket and.batt insulation .are avaitable for framing spacing of 16 and 24 inches. Other widths are avaii-

able on special order.. - -

Rigid ‘insulation, in addition to providing insulating value, also provides structural stregpfh. Rigid insula=y
tion is available in board form, such as various fiberboard materials, and foamed plastics.
This type of insulation.is more expensive and is usually not used for home winterization.
‘Table 1 lists -the insulating value of most of the common material found in house construction. The 'R' value
shown in the righthand column indicates the effectiveness, or resistance value ot the materiai. JThe higher the-
cesistange value, the better its insulating qualitv, When building sections are made up of severai materials,
-the resistance value of each of the.individual materials can be added together to obtain the overali total
resistance vaiue.. Once you know the-overall 'R' value you can use it in the calculation outlined in the Job
-“Book to determine heat loss. Thicknesses of 3 1/2 tnches (R-11r and 6 inches {R-19) are most common.

5 - _ .

Ll

Aem—— Interior Surface . .68 .
. Exterior walls
To determine the insulating value of an exterior wall - - - .
Lk  3/8" Gypsum Board 320

section, it is necessary to know the construction of
the wall. Using Table |, determine the 'R' value for-

each material making up the wall. Add together these ZH ’ .

values to obtain the overall 'R' value of the wall.' 5 )

b 3 172" Blanket fnsul. 11.00

. . . 5
- . .

. ! K 3/8" P lywood ' .47
r q

) . ‘;‘ Bevel Siding - 8t

. ) ’ j: Exterior Surface 17

" C - B ' .Overall R = 13.45

ERIC | S & .

Aruitoxt provided by Eic: . .
. - . .
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Ceilings and Roofs:* - : . //,

‘The insuldting value of. roof and ceiling sections £an

‘be .determinedgby adding the 'R' value of each of the - 4 - . _ {
materials making up the section. It is necessary to - M B ; h

know the construction of the ceiling or roof section.

T - ~

Add together the 'R' values of the materials making —
up the section from the values given in Table 1 to _ N . M /2% Gypaum Boars .38
. obtain the overali 'R' value of the section.. For = ‘ . . L
ceilings with attic space over the insulation, ugse ' . . _'6® Sleoxat fnsulsrion 19.00
an interior surface resistance,for the surface next .
to the attic due to the fact that stiil air con-- Tinsico Surfece -68
ditions exist on the outside of the insuiation. The _ v
iltustration at the right shows the procedure.for . ) Insice Surfece ;.68
determing the overall resistance value for ceiling i Overall 8 20.71
sections. . .-
! : - T . oA
T - ; . . . Outslde Surt .17

| G , - : . < . Aspheit Shingles— e

For roof sections, the proéédure determining overail " et p

3/4* 3heeth|ng = 1.00
... N

résistante value are similar to the wall section. s "
¥ Sprce——————
g

First, determine the construction of .the roof sec-
tion and then add the resisfances Of the individual
materials making up the roof section to obtain the
overail 'R' vajue for the roof. The diagram at the
right shows the procedure for determining the over- -
ail 'R valué for roof areas. - ’

, R .

& tnsutation 19.00

¥ Gyphum Boara .38

Inside Surtece .68
—_—

Qwerell R 22,85

.
-

S ' - - o

. .

©
B

Ingide Surtsce -

Merawood Flooring .7%
.

. L X i /2= Plywood” - 6%
* A lhside Surfece €
_Overait R 2.7
\ - . £l
. .
. .
- .
. Floors - -

'R* vaiue of the individual materials making up the
fldor section together-to détermine the overali 'R!

v "

A
NS
- N\ Fioor Joist ) . .« ¢ surface next to the basement or crawl space area.
t . . .

. . T <The heat loss from floors depends upon the tempera-
‘ Foundaton st _ © ture below the floor. Basement and craw! space
. , . temperatures depend upon the quality of construc-
A L1 - tion. In*cajculating floor heat loss in this manual
. - a floor exposure factor is used to estimete changes
’ . ' - * in floor heat laSsjdue to different types of founda-
o . ) - tion construction. .
- " b hd
Vapor Barriers : . . . .

In the winter, moisture moves from the inside of the home to theé outside through the exterior surfaces.
Vapor barriérs are installed to réduce the fiow of moisture through the insulation so that condensation
will not occur.  Blanket or batt insulstion usually has vapor barriers attached. Polyethylene film (4 mil)
can be used as 8 separate vapor barrier if needed. Vapor parriers should always be installed on the warm
side (inside) to stop the moistuﬁé before it reaches the insulation. |f %:g;ﬁ!le, vent the cold side of
the insulation to the oufside to remove moisture which escapes through the insulation. When blanket: or
hj:f insulation with an attached vapor barrler-is used, kraft paper backing is usally cheaper and just

[E l(:igctive 8s foil backing. ) .

| D o

Pz | v ‘ . - d
. ° \
\ .

To de%ermine'fhe'ihsulafing value of floors, add the

* wvalue. Use the interior surface resistance for the '

Y



xterior door

; b - 6 - ‘
I . TABLE I, INSUlATION,VALUE OF COMMON MATERIALS .
B - L
h . « Source: ASHRAE Gu1de and Data Book A
MATERIAL _ THICKNESS 'R'_VALUE *
Air F11m and Spaces 4 - : : L SN )
*Air space, bounded by ordinary Mater1a1s '_ 3/4" or more 0.91°
Air Space, bounded by a]um1num fo11 3/4" or more 2.17
Exterior surface resistance -- - 0.17
Interior surface resistance - 0.68
Masonry
Sang and gravel ‘concrete block / o8 1.11
. Sap8 and gravel concrete block 12" . . 1.28
Lightweight concrete block 8" 2.00
Lightweight concrete block . ’ 12" 2,13
_Face brick 4" 0.44
Conerete cast in place 8" : 0.64
Building Materials - General ) ) . v
. =
Wood sheathing or subflgor 3/4" . - 1.00
‘Fiber board i lating sheathpng" :2254" ' . 2.10
P]ywood ' /8" o - 0.79
P1ywo o 1727 ' 0.63
Plywood ’ 3/8" - 0.47
Bevel lapped siding 1/2" x 8" ~ 0.81
Bevel lapped siding 3/4" x 10" . T.05
Vertical tongue and groove board 3/47 - 1.00
Drop siding ’ 3/4" ' - 0.94
Asbestos board o ! 174" 0.15' )
- 3/8" gypsum Jath and 3/8" plaster 3/4" ' . 0.42
S Gypsum board 3/8" ) . . 0.32
Inter®or plywood panel R 2 L . 0.31
Buiiding paper -- N 0.06°
Vapor. barrier - ) 0.00 -
\ Wood shinales -- T 0.87
Asphalt shingles -=- , 0.44
Linoleum . . e - 0.08
Carpet with fiber pad ' - - 2.08
_Hardwood floor . . -- ) 0.71
Insulation Materials (mineral wool,.glass wool, wood wool, etc,) '

. . % : .
Blanket -or batts: . ™" ,3.70
Blanket or batts ,o 2 . 3.1/72" _ 11.00
Blanket or batts . - 6" . 18.00
Loose fi11' ‘ ' ™7 3,33

'R1g1d rnsuTat1on board (sheathlng) ' P 374" - 2.10.
Windows and Doors ' s ) _
S1ng]e window o ) v - ' .- Approx. 1,0b

" Double window ! L .- N Approx. 2.00

-- - Approx. 2.00

121'.; o

Ny
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7. .o . . rBUILDING HEAT LOSS BY INFILTRATION, T, - .
‘ . e - , i
. . . ) . L : . )
Any building will constantly exchange air with ifs environment—outside 2ir le2ks in——inside air leaks out.
A certain amount of this exchange (say one complete 2ir change per hour) is necessary for ventilation, but

" most. buildings have much mdbre than is needed.

In WJnJ‘e'r

the air that leaks in is cold; the.air rﬁqf leaks

f ation is caused by wind, the building acting 2s a chnnmey, and the openlng of, out-

v
v

out'is warm; fuel is consumed fo supply this femperafune difference.
This leakage or
side decors.
:=> WEIND DIRECTION
L4
: PR e -
¢ hghr
: - AIR

FLOW

&f

. ' . " Fle,

4
o

1 - INFILTRATION BY WIND - T

The effecf of ‘door openungs and wind needs Jittle explanafnon- but the chimney effect may not be obvi}Us

When air

in 2 building

is warmer than'the outside air,

the entire building acts ke a chlmney——hof ajir -

tends to rise and leak out of cracks at the upper levels and suck cold 2ir in through cracks af rhqggower

. levels,
with a 68°F
t0 a ten mile pery hour

v

Both the temperature difference and building height contribute to this effect,
ingside temperature and a 30 °F outside temperarure will produce a2 "chimney"
ind blowing against the buxldlng .

b

e,
N

At

gnduse

-
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g .
. . ?
* yd _ T , e, ' :

. - e ' - . .- ) ) R . |
g ’ FI1G, 2is "CHIMNEY-EFFECT" T a

Each cubic fool of 2air that enters the house eruifes approximately .02 BTU to raise fhigfemperafure 1°.F.

To determine the heat ioss from infiltration,=~it is necessary that the rate of air movement through the

home be known.

Most houses vary from ome to tBreé air changes per hour, depending On: construction,

An-in-

filtration check list’is pfOV|ded to determine the approximate |n‘|lfraf|on rate.. | -
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leakage y(v‘qut “
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HOME WINTERIZATION: STEP 1 - INSPECTION OF BUILDING ) .
when vyou Visif the House . * ! S 3 _ . . .

- - ! : ’ : N o A[

A fhorough inspection of fhe house is necessary tn order to secure_the details for defermunung wtnferlzaflon
measures. Check the house as thoroughly as possible and make sure that all the ‘details descr-bed below are
coi lected before you leave. }f you find-unusual C|rcumsfances in hoyse construction, tocation, bunld:ng
arrangement, or otfer feafures that need to be taken into consnderaf:on, make notes on page 1 of the Job Book
for future reference. ' - — - -
] - - . . - - -
1. Measure the outside of the hodse, the lenqfh, the wfdfh, the height of the sidewalls., Draw ?
2 sketch of each side of- the house and a floor ptan on page 1 of the Jdb Book. Note the o
" dimensions. |t is not necessary-that you measure the building to the last inch. |f you -
find that you. do.not have acgess to some of the dinensions, estimate as'clgse as possnble.

You will find that if is accurate enough for your calculations. = -
23 Chéck the doors and windows. Sketch them in oh page 1 of the Job Book in their proper loca- . B
tion, noting thebkr _construction, with an " for a single window or door and & for a
doud le window or door. - f you do not:have access to 2 window, estimate its dimensions.
Otherwise, measure, and Apte fhe'egzes in the Job Book.. . . >4 L T

b

- o - < - -
.37 Check the construction!of the exterior.of the home. Check the construction of the wa!ls, the

S . exfernor ceiling, roof\and floor sgrface It is necessary to know what kind of materials make
R up these areas’ in order to determife’ how well they are insulated. 1|f you cannot readily de-

termune this, ask the: occupants. I f they_don't know then you mdy be able to find out by taking

D "off' a switch plate or a piate over an outlet box on the exterior wal. to examine the inside off

. the wall. HoweVver, if you have diffjcuity finding what is in the wal! or ceiling, chances are

that you can t do anything“about it anyway. Once you have found the fpnsfructlon material for
the qn?enlor surface, list the construction materials in the Job Book under walls, ceiling and

. ~+ roof g or floors, pages 3, 4, and 7. Note the material apd thickness of the material so that
you Cen later determine’its |nsu|af1ng value. Note also-f you can gef access to the area where
\ the ‘insuiation wij | have to be installed. |f, for instance, a wall.is closed.on both'sides chh

sheathing ‘material, it is difficult to add insulafuon. However, if you have an attic™space over -

@ ceiling whicb is &ccessible, you can imsuiate the ceiling. .
. _ \

4, Chéck the bui ldingSfoundation to determine the floor exposure factor on page 3 of the Job Book.
Put 2 check gnark in the“box oppos:fe fhe foundation description which best describes the actual

bunldung foundaf'on. * . . 4

. . R . . .- . ‘P ‘ .

5. Check The condition of the home to determine the apprioximate infiltration rate. Put 2 check'
mark in -the box under category 1, 2, or 3 which best describes the condition \ of each b ilding -\Y\
componenf in the table page 2'of the Job Book. I[n’ or'der to setect fhe approﬁruafe catggory, .

' check for the following: ! . -

~ PR Y

- oo t . -
'+ . - -Building Foundation : . . RIS : *
. . ‘; - L - . ‘ o .. -
To determine leakage around sills ‘and cellar windows, examine the structure from-the inside.
Look: for "daylnghf"‘between the sill and the foundation. Feel for drafts at cellar windows.
* Push on windows to see.if tfey .are loose or rattle. Check for missing putty on sash. This
defanled analysis will help déc-de if the cellar is nn’cafegory 1, 2, or 3. ' y
. ] e V

L£ the burlding is on posfs, infilfrafion must be evaluafed by an examinafion of the floor.
- Open kitchen floor cabinets and logk at pipe holes for the sink drainm, etc. |f these are

- tight, the building is category 1—&F v y open, category 3. Check the construction of
the floor: if made of piywood or subfl!dor, paper, and finished ffoor, check category 1.
I f board floor with visibbe cracks and, dnscernuble draffs, -check cafegory 3. : "
- . B - ;-,, . >
Doors : ’ . ' : .
Open the door quickly~-—A good fit will create a vacuum and resist the effort to open:—TA
loose door will offer very [ittle resistance.. An on~hands-2nd-knees examination of the .
crack between the door -and sill will alsg help. 1f @& twenty—five cent piece can be pushed
under the door, ck category.2, if nfy-f:ve cenk pieces can be used check . . e,
category ‘3. . :§f7 , . . DT S
7 Windows . ‘ . " - s
- . . . . . ” A . . - - . =

., The same.evaluyation can be used on windows—push hard on the window—i¥ a twenty-~five cent
o piece can be pushed between the window .and the casing, check category 2, if two can be used,

check cafegory 3.7 c . ) ' S V)
- : . . . ’ ] T < y - - . - o
wails - - N ) : N S B T

, . - . .
. . ‘ A

- To defermune :nf??fraflon through the walls, feel for'dzaffs around outside wall elecfrncal -
putlets., Check for caulking around~ doqrs and wmdrggnd:hon of paint, check for building

[JQJ!: paper. ) _ c .

v - ‘e . - . . . ‘)
. . * - . ) . . . e .
to — . . . . L . hd ) o
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Bui Iding Component

'

The following are
ghanges per hour:

typical feaques of buildings with infiltration rates of aﬁproximafel¢{l, 2, or 3 air

.

o~
il

. >

.
]

One Air Change
Per Hour

7 =10- o °

Two Air Changes
Per Hour

Y

Three Air Changes
Per Hour -

Building-with

R
\

I
OR

Cellar

Bui.lding with crawl

., Space or ‘on posts

= uﬁndqws

»

Doors
~ Walls

2

-

&

¥ .
Tight, no cracks, caulked
sills, ‘sealed cellar win-
dows, no grade entrance
teaks ’ ,

P lywood floor, no trap
door leaks, .no leaks
around water, sewer and
electrical openings

Sforh‘windows with good
fit > '

Good fit on storm doors

Caulked windows and doors
building paper used under
siding

Some foundation cracks, no
weatherstripping on cel lar
windows, grade entrance not
tight ‘

Tongue and groove board
floor, reasonable fit on
trap doors, around pipes,

.etc.

No storm windows, good fit
on regular windows -
Loose storm doors, poor
fit on. inside door

K

Caulking 1{ poor repair,

building.needs paint °
h .

Stone foundation, consid-
erable l|eakage areg, poor
seal afqund grade entrance

) 2 L]

Boird floor, loose fit -
-around pipes, etc.

~ :
-

No storm windows, loose
fit on regular windows

. >

on inside door

No indication of building
p%per, evident cracks
appun’d door and window °
frame -

Usually building components are not all in the same infiltration category.
rate by considering how many of the components are in each category.

three air change category and two are in the two air change category, the overall|

air changes per hour..

6.

7.

The next step in the home winterizing procedure is to calculate the heat losses expected from the house.
simple calculations 2re necessary and you
by step, you can caiculate the amount of heat
determine-the area of t
the district Heating fadtor from the map on page 8 of the Manual,

table on page 2 of the Job Book, and from these figures you are ab
ing. On ezch of the pages of the Job Book, calculate Fhe geat los
tion losses, Josses from windows andydoors, ¥ loors, ceitlings or r
. 1§ you are unable to determine the congtruction of

Taik with the occupant of the house. Get his commen
what he thinks can be done about them. » Note his comments on page 1 of the ‘Job Book.
may find more problems with the building by talking with the occupant ‘than by looking at,

the house.

If you can, get answers to the ‘questions on page 1A of the Job Book.

Before youllea!g! fill in the directions for locating the ho&k
tion of -how to géet there on page 9 of the Job Book.

’

-

B vy -

the work on the house.

-

You -can
For example,

"

infilfrﬁf}on would be 2 172

ts on, the winterization problems and

stimate the approximate
two components are in the

You

- .
v
ca
f
. -

e, either by a2 m2p.or descrip-~
This wi'll help the person who is to do '
. had - - ’
. . . o
e . : (‘-. -

ol

HOME WINTERIZATION: STEP 2 ; CALCULATION OF HEAT LOSSES

losses on page 8 of the center section in the Job Book.

the exposed area and its heat loss, note that-on the
. sheet, You are now ready to determine what winteriza

E

-y

k-

’

o

-

cen do it away from the job site.
lost in a given season from the building.
insulation (R) value, select
determine the infiltration rate from the. .
le to calculate the heat loss from the build-
s and the potential heat loss for fhfilfra-
oof, and walld and summerize these heat .

exposed surface where the heat is lost; determine its

b

Aol

apptopriafe‘jobﬂsheef and also note it in the summary
tion meaﬁyres should be ‘baken on the house.

On}g'

By foliowing the Job Book step

To do this, you must

- -

No storm doors, loose ¥it _-



Determining Winterization Measures

- 11 - S

HOME WINTERIZATION: STEP 3 - EVALUATION OF DATA -

C e ¢
-~ - "

. d - } !

¢ {n order to determine which winterization measures shpuid be under

-
-

"

aken on the home, we need to consider

. /several factors. By following the step-by-step procedure. listed b§low, you should ,be able to determine

) the logncal areas where w:nfernzafuon ‘should be undertiaken. o » . ,
. 1. Check the heat unifs now required on the first column of the Summary Sheet, page 8 of kﬁe
N , - Job Book. Look for areas that have the highest heat requirement as logical areas for
~ winterization. ' Con D
. . - 4 .
2. Check the owner's comments on the tottom of page 1 of the Job Book. The following table may
be helpful in determining what wirterization measures .are indicated from these comments.
. ~ 'E
. ¢ L, * Y
N Proble;\ 2 Probable Cause : - Remedy >
Low house temperafiure " High heat. loss Add Insulation- ) -i
High fuel usage - . : TG ] Add storm doors end windows "7 1,
: * ‘I Caulk and weatherstrip doeors & windows -
* A . . lJ ’ * - .
Cold floors: . ) Cold ¢crawl space or basement Add bankung to increase craw! spacexor
: . ST ! . : basement femperafure - :
Drafty house ’ i Loose doors and windows Add storm doors and windows and caulk
' ' E qround windows and doors
. N ) ] - . >z
N . - . . . r.,_‘.
Wet wingows Cold window sur face or . Add storm windows or ventilate fo '
N v 4" high humicity - reduce humidity .
g . . . ’ _ N
. Wet walls or ceiling . Cold-insidelsurface Insulate wet syrface or ventilate _ .
{uncommon compiaint) » ;" or high humidity . to reduce humidity
. . _ - . B I ) <
N Y ’ L
3. All windows should be fitted with storm windows. Since this measure increases the insula—

“ERiC

. tion vaiue of the window, #s well as reducing the infiltration through windows, it usually

results in the greatest benefit. .Storm doors do not give as much benefit as storm windows.
Weafhersfruppung exferuor doors is nearly as effective as storm doors and not as expensive.

Check to see “if insulation can be applied, [f there is not at least 6 inches of insulation
in the ceiling 3. 1/2 inches in the sidewall, and 3 1/2 inches under the floor, if the base-

"ment or craw! space is unheated, consider adding insulation. 1t usudlly wi H resuH- in a
substantial heat saving. Check the Job Book to determine if. |nsulafxoﬁ can be added to the =

areas where it-is needed. It is usually easy Yo add insulation to sn-attic space and duffl-

"'culf ‘to: add ;nsulaf:on Jto 2 sheafhed wall or below fhe floor.r : -

e

Check to see if the floor exposure factor on page 3 of the Job Book, and infiltration from
the foundation, page 2 of the Job Book, can be improved by adding banking materials, - The

- procedure for adding banking materials is shown on. page 14 of the Winterization Manual. 1f

floor.is over-unheafed area, ceonsider ’nsuiafung the .floor, |f over a crawl space consider
-nnsuiuf;ng the exposed foundaflon wall N e
P : L _ .
- 2 - . l. = .
. b : _1’2 _" =
- . “ ’i.‘b
- . L3 ‘.‘f":" _ -
- N T H i ' e



L {; -12-
6. Check to see if weatherstripping can be installed argund sihgle doors and windows; or storm

coors, %o reduce the infiltration rafe. Usudlly weafhers?rnppnng 1s nof necessary it storm

- windows have been applied. This measure usu2lly is not as effective in reducing heat Igss as
those listed above, but if for any reason you can't install storm doors and windows, make .sure

. «the weafhersfrnppnng is adeh&;}p
7. Check to see if the infiltrakfon through the wall can be reduced by.gaulking dround doors and
) window frames. Thls is one ot}the less effective medsures oOf reducing heaf ‘loss, however, . uf
Sy help in 2 loosely constructed building.

. v N .
8. ‘You now should be able to defermine where the most 10gical 2reas of winterization should occur.

: ) Fill in tngeproposed changes in the third column of the Summary Sheef on page 8 of the Job
- Book and/25?2u1afe the heat savings from the proposed changes, using the,proeedure which was y
.& originally used, in- defermnnung the heat requirements. & o : LI ' R
9. Check the availabilify and price of winterization materials. %}your area. Visit severa| of the
bu;ld:nq supply dealers and determine what kind of winterizatfion materiails are available and
the price. It is a good idea make a list of fhese as youAdvisit the dealer and from these
" you will be able to select which deaier has the proper mafernals avanrable at the most attract-
" ive price. ] / ’ N R .

<
10. ‘Calculate the quantities of materials needed to ccmpdefe the home w.nferuzafxon under item
Number 5, page 8 of the Job Book., (

11. Complete the job sheet on page 9 of the Job Book, listing the materials required and their c
3iong with the instructions for appiging The materrais. 1his sheef i1s To go to The job site
when the.work is to be done and any gnsfrucf:ons requured for the |nsfa|laf|on of the materials

. should be made on this sheet. . . ,
] v ] - b . ’_ ) . . v . e ) ‘<

12, Calculafe the total cost of the winterization materials on page 10 of the Job Book: and ¢alcu- “u,

tate tte pay-cff fime for winterization 'materials, - - ) 5 .,

]

. -

Pages 13 through 22 of fhe mar.al show examples of using the Job Book. Follow these pages carefully until you

. become fam:lnar wufh the proeedure. . ' - ,
S . EXAMPLE OF COMPLETED 90B.BOOK - - ’ :
ot . - T, ‘ ‘ T :—-0 ;l e T e ." » L Lo
Befdfe proceeding to Step'/4. Insta-‘l'latwn, the examp'le of ‘the comp]eted ..,Job Book (st imq_‘an‘the facing page) -
Should be carefully reviewed_until you are fam'har with the prodedure. ' ,- 7 ' T
Instructions for completing the Job Book are given on each page of the Job Book.- Expléqation of <the proc'édure
to be followed will be found in thxs Manual on pages 9-12. ' - S R
, . ' 2
. - ‘ . ' -
f g / B . — - - R -
H .
y b S - ~ N ~ . »
M : . ) °
‘ - -

; " . - . ; ) ) ' e . . .
oA o . Coe Lo R . ..



Admmlstrat

Washmgton
D.C.20461

PROJECT o

RETRO-TECH

| Home >
_ Humﬁ@[ruz@m@m
1Job Book

ffor .

N -

~ Federal Energy 7.
.o ion &

‘Name MﬂBV PEgKINS

Address: 3 PINE " ST Bg'l'

.v-wom( RECORD%L?;’ :
ssugnment - ’ | - e, Supe}rvngor'
jOME: EVALUATION L TR
Field Inspection (pg 1 7) &2 3’0»158 -
Heat Loss Calculation (pg 8) £ SMITH

OB SHEET (pg. 9-10)

Order Materials BT E_. HALL
lnstall Matenals N 3. PA(LL-- |

P

'__BMG_QB Mﬁulg

- Date Completed +~

5 e
_5'- -75_‘,.-.“--:.1;

5-10-75

R

&=-1-75



Ko

BESCRIPTION OF BUILDING

~

- .
Sketch all views and put dimensions on esch pert shown, ®.9., length of walls
Lebel all' single glass windows doors @

windows, etc,

dnd double glass s&nd

idth and length of

Complete all items

. in the Job Book labeled ©Fil) in at Job site.™ - -
| View - , | ’ frignt side view | THID whLL|INSiDE
) : T CARPO RE
S losTNP L
3
7.
- 28
\
Left Side View Rear View
[T "
* & -~ . . —— :
l 3 Y ) w’ Teo 3 |3 | d
I | L N KD T1K9)0v| 16X
- Y fi
g A T & R ] ‘ ’ . . . ‘ .‘. . o —
/ ZE S¥—=
Plan View < b
\ . . Calculation of Floor Area
- / . . ? - . “ - = 4 “y
o i ) 29 . ‘
. : J | Po Bui Iding .- .Building. . -
» ! *’{J . (S © Lemgth - L Width L
s = I D2Y st
- E e £ loor E
33’ —-‘ Ares *
A
. PAGE 1 123
-'}‘ /. . Y R

&

4

FILL IN

-

y -

‘AT .JOB. SITE



o o «DESCRIPTION OF BUILDING ., °
- . (Continued from 0ppos1te Page) y
. DWELLING UNIT INFdRHATION ' HEATING SYSTEM "INFORMATION
# NAME OF HEAD OF HOUSEHOLD - - % TYPE OF FUEL: .o (p= grmary) .
' ~ b o B ' _ . . (S = Secondary) o
-MARY ng’,f’l'—s - C lP Fuel 01l Z Natural Gas k
# NAME & ADDRESS OF OWNER: , .. ‘. e
\ (if not the same as above) T . Bottled .Gas S “f?°,f E B
F ‘N5 . : '} .} Coal/Coke’ . ] Kerosene,
. - Y &b OTREET - . | | EIeE;riciiy. Other
: ' : ' : . 5. * {Specify)
Baneoce, MAIxe . N I
. B ) ; ‘ \— y )
: - . ] “- ¥ TYPE OF HEATING SYSTEM: (P = Primary)
¥ OCCUPANTS OF STRUCTURE: Do S et . (s = S_econ‘dary)
Total Number ——— 5 N IP .'St'_e’am/HoLv‘uater/Hot Air .
. s . J ' -
. L Is "Fireplace/Stove/Portable Heater
"M STYLE OF STRUCRURE: _ : a _ SV y
. '/'_‘ione,;s't_or_y 1 .'._'_spnt-]e‘ye] l " | Electrical Baseboard
L Two Story - Other - I Other {Specify) '
- ‘ ‘ 7,(Spec1‘fy) S -
F 2 142 Story - N —— S B S . e
e e e N 'DOMESTIC HOT NATER._'- e e
.+ M. XGE OF STRUCTURE(A\ rox | ',"_é-‘a'rsu SL *Does cent‘ra'l heah ng systemfgzév'id:e‘_; D!
‘ r : LR L 2pPY ): {19 vea s e heat for domest1c ho't'water NO: LN
' B : A * R - - . ' . . , ) - - ks . "4 ! PR
¥ ROOMS 1IN LIVING SPACE: : ' ' : . P

Total Number of Rooms ....... @] = . * THE!RMOSTAT SETTING IN WINTER (aVerage)

: ’ T . ) 24 ' ..
- Number Used in Winter . ....._J 6! _ Day E N1ght 603' None

-

# AMOUNT OF FUEL Sns-s‘u LAST HEAfING'SEASQN:
% OCCUPANTS COMMENTS (e. g., drafty, cold : ' a

floors, too expenswe to heat, etc.): ' ' .. - i’rima;'y Supp]-émentary
d . = ..Typ_e';"-_ FUEL’O". . WOOD

| O quantiey IS‘oOent. 1¢orD
EOURT A _ Do T Tota]Cost 5' .°° ¢ ‘-15'00 _

s # .DISTRICT HEATING FACTOR.......,. z

o - (from Manual, page 8) .

"_ N -7 . o Lo ) o E ) . ' -_
T ' . PAGE A S -




-

@

On pages 2 thru 7. cf:lf AT heat loss by Infy
separate parts. of the
page, and in the Summary ‘Table on. paqe 8.-

- Doa +
P e e

3 ‘ . s -
L

..
.

tration and by Conduction thru the

1ding. ond%enter the tesults iw the table at the bottom of each S

HEAT LOSS’ BY fNFILTRATION

Volumo of Air. .. o . . .
HOUSE DRAET INDEX:

Opposite each of the four component parts of a build-

4 ine buf.iding
oot .- ing in the table below, place a check mark in the circle adjacent to the
Flcor Area features which best descr1be the condition of the bu11d1ng.
sa.tt ) BUTLDING ONE '0) THO THREE
: JJCOMPONENT - Rir Change Air Change - Air Change
- - Rer Hour < r Hour . Per Hour . o
- ' " ‘ e CELLAR Tight, no cracks, |, Some foundation Stone foundation,
. ~ . ‘ V] caulked sills, * cracks, no weather considerable
‘] sealed cellar * A} stripping on leakage area, poor
. ¢ or windows, no grade cellar windows, seal around
. . entrance leaks grade entrance grade entrance’
_:x . : not tight @ :
i CRAWL - Plywood fYoor, Tongue and groove 8oard floor. 1oos
SPACE trap door(le board floor, ' fit around pipes,

. _ . openings
WINDOWS Storm windQws

reasonable fit on etc,
trap doors, around.

pipes, etc. i

Ho storm windows,
loose fit on
regular windows

No storm w1nuo-$.
}.good fit on
regular windows

: S with goodé%ﬂs\\
ff. ! iMJ
Height to ceil— DOORS * | Good fit on

s  ing {to upstairs | . E storm doors

No storm doors
Toose fit on
inside door

| F,_ILI__. IN AT JOBS_ITE —

ST e

Toose storm doors.

poor fit on
side door

ceiting in two— |

story house! . WALLS Caulked windows

and doors,

O

No indfcation .of
<builtding paper,
evident cracks

Caulking in poor.
repair, buflding.

t)_
O

g 3‘{- F " building paper
v used under - around door and -
=0 — . s1ding window frame
S —
- "MULTIPLY the number of check marks in the first column by 1, the second
’ column by 2, and the third coMmn by 3. The Draft Index w111 be the sum
of these proiucts. div1ded by 4. :
-cu % x x L ==z
Volume ' - 'Draft Index .District Heating Heating Units .
) ) R . . ) [ Factor N - S © Now Requnred L.
'\” e S <. . r,_;_a~~‘ﬁz L R . . )

. '..' A - m
3 o tentijall Savin Re 1 nfiitration

changes to one per hour).
loss woulid be-

It should be possible to reduce the draft index for a building to 1 (that is reduce the_nu@ber of air
1f the draft indpx.for this building was improved to 1,

the infiitration

= XOZ—

[EEx ] X

Volume Oraft lndex r

tfrom abovo) . : AL LA

Sibtraét the, potenf:al &eafnng unan From thofe n

‘District Heating:
- Facfor . N

: reered and enrer here _-

. .. .
. ) - “ !9 ) . R .
,:A’Ir‘ , - N J e — — |
YT . .0 o HEATING §  POTENTIAL —_— *. HEATING
e ©UNITS HEATING . ° . UNITS TO
TYPE OF HEAT LOSS " REQUIRED °  SAVINGS ~ PROPOSED CHANGES TO STRUCTURE BE SAVED

E

¢ AIEERTED : , . : :
- ’ - L - -

<
N3
x



. : . . . , ‘ "
o : N . . : jr"‘
' : HEAT 10 Y CON ION THROUGH FLOORS .. ) .
. - . R J ., - -
1 ' T ‘ . . R :
- ) ) ’ | ' . : '
Floor Exposyre Fagtor ) '‘R' Value of Floor ) . -

Liet below all materiais in floor deck, mcludmg carpet but

Select the appropriate factor from . neglecting floor joists, starting from inside sur face and wor ke

the descriptions below: ing down.
. . a
Building on posts o pillers y B umis . o _
with no skirts below floor 1.0 Insert 'R* value for esch:.component from Table | o .,
" . . > R . . f . - -
DCraw;I space skirted 0.8] Aferial Thickness ‘R* value \ W
. ' ! ) | « T
DRock wal| basemant ’ 0.8 kn,enop Sur face o= .68 _ : a_,
wﬁore than two feet of base— MNOLEUVM .08 v 1o
ment wail exposed above O B W] . .
grade . ° Yy 0.8 PL'IWOOD . /I. 065 C RO
' _ : [ ‘ ->
DBOI lding on slab . 0.5 SUB-F - bl-a _1.00 -
DBuilding‘wifKvah? crawl . - , : - _ S X - ¢
) space 051K - . : r _ u 2
) N . - ! \ |38 L d
vDBuilding with tight base- _ A ' : . el |
ment (heated or . unheated) - 0.5 - - . B . .’.,_._' .J
: : J Interior Surface. L — .68 . < -
- e J [T
RV R 1 e ) oy o .
[FZr]--x[oa] x [2] + [z7]
Floor Area Floor  District T o ATg‘Fa_I . ‘_ - He"a'flng Units:
"{from Build- ' Expgsure. ' . Heating .~ - T 'R*‘vaile T Requured g
) ltng l))escrlp- R o Factor \/ : Factar— o . . o S | R
" ! . . t - . LT (‘ ‘ . : - . s ) -
: SR S C e~ % -t” DR
~~— - — —t i‘\
. Potenhal Saumqs on Floor Heaf Lo§se N . o o . S U
Fioors can somd hmes 'be msulafed to reduce heat loss buf thi i is often d4fhcult, and where water pipes
are below the floor may cause freezang problems during. very cold spelis. However, every floor should be ~
_pr'ofecfed from drafts, etc., so- that it ‘has 'a “f loor exposure facfor of O 5. (With this exposure factor for
[this bui Id\ng, the heat loss through the floor wdd!d be: ) . P . -~ )
m” ”X | *x 21+ B =233
Floor Area - ' Floor' i : District = - SR WValue £ . Potential,
" From’ Above ' . - - Exposure Heating ‘ yl\bove S Heating Units
L ' Factor ' Factor N
Subtract /t é tential heating units from those now required and Enter Here - | , 7 a ‘
| e - _ . Potential -
T PR S - . : ) geazz*.r.g J Coe
‘/ ) . o . . S avings .
: : N T ° o 7 < *
. ) " Y ‘ . . . .
: : e :{ L ' . ' . . . .. . .
- - . HEATING POTENTIAL . : T * HEATING
o o ' UNITS . HEATING - ‘ UNITS TO
TYPE OF HEAT LOSS - : REQUIRED' SAVINGS PROPOSED CHANGES TO STRUCTURE BE SAVED




Area of Ceiling

{Take area of upstairs
ceiling in a two-story
house)

Ceiling area will
‘normaily be the same
as floor ares (from
bui lding description
sheet)

- eiling Area L4
e IS~

*. HEAT BY CON R H 1NG
4
Material Thickness 'R' Value
Inside Sur face — .68
1GY oRep 3 .

Inside’ Surface (.68)
- OR

Qutside Surface (.17

9.7

)

i
-
-_—
1’}’/’ 7))
" -~ Distance between 8
’ joists/rafters: . :
3 rafters -
| ,‘;ll '-
\ <‘
C Z
= "

. -l
] . u
4 L,

, .

¢ating>Units
Req‘ired

"

_-Distriet . - T Total .l v
“.  Heating Factor.-. ‘R' Value
. - d ; :.'47 g

of Ceilings\

A well insulated ceilting (w4
buitding, *he ceilin

Ceiling Area

Potential Savings by lnsulatig
- : ™

h 6 inches of znsulaf|on) should have an 'R' value of 20,
eat . loss would be:

- \\\\\ :...&
~'-:E?- . ,

District
‘Heatina’ Factor

Y

-~

- 20

IR'

value

tf

thhs was so‘FQF this

ﬂ“

Pottntia!
Heating Units - —...

(g . . . :
Subtract. the potential heating units from those' now reqpired and Enter Here_.._' = 'lo
> - . ) . l- . - * ) B S -
' e _ Potential '
' Heating
- i‘ . Savings
. . * . - : N
N | , . _
—— —— - — ——— ‘
. HEATING". POTENTIAL | HEATING -~ . =
' ; . UNITS™ HEATING ' CUNITS TO- - - S
TYPE OF HEAT LOSS . SAVINGS PROPOSED CHANGES TO-STRUCTURE BE SAVED '

'CONDUCTION THRU:

'CEILINGS, -

REQUIRED

Q




- ‘ [ “.
HEAT. LOSSES BY CONDUCTION THROUGH SINGLE GLASS WINDOWS
{Assuming R = 1 for single glass) :
) ” . .
Aren of- Single Gla W'mdous": . . _\\
| f none, enter O 4 -
2nd go to next sheet on double windows and
doors i . a ..
U . N N ) " . . . l B
<7 -Width. x Height x-Nuinber = Area : 1 ) ] )
 E 141 28 1 L |
. 3 q & | H8 | S -,
. - I
I . R .
) . . -‘ .— . r -
7 . S .
sq.ft. x 2 —
§ District _Heating Units
Heatira Fartor i ) Required
—— / - - -\.'\ — . ——————d
Porenflia'leéz‘:;ﬂ‘r’eq cy Double Glazing A ) s o ;1 -
Double glazi:g or adding storm windows -wi I-I“cufﬁ'he heat loss by R -
half, so divide teating units by two, and Enter Here P : - 6 8 :
S 7 potential
: - * Heating -
N . =< Savings o,
- / ' .
. - > ) -
. "} : - . ’
| ' LT :
. : )
L 3 ' L HEATING POTENTIAL. S+ 00 HEATING |
S UNITS - HEATING . . - L UNITS TO )
TYPE OF 'HEAT LOSS e REQUIRED °~  'SAVINGS » PROPOSED CHANGES TQ STRUCTURE - "BE SAVED . -
CONDUCTION THRU: S : - P
" SINGLE-GLASS WINDOHS 68 E\ - Y l _'
Q ) ' - 'PAGE ‘5. 1~34 ~ .. "
.o T . . #



-

‘e - ’ ¢ Lo
v, - ’ . . - ’

. HEAT LOSSES BY CONDUCTLON THROUGH DOUBLE GLASS OR L

PLASTIC COVERED WINDOWS AND THROUGH DOORS L .‘_ '
(Assuming R = 2 for these units) < - "
. \’ . ._ -
, L. : - r » -
¢ Area of Double Glass and Doors — ’ -

I ¥ T--gg P A
I , p 123‘5'_ | h ?_#-a -. L )
q-z 2Y

Width Helghf

7
v 4
‘f

5T
|

<

6
3

e oA 2 1+ 2 1=
’ e ; . - District . . "R* Value Heating U |fs\
- . . . . ., Heating Factor S * Require
¥y L . S‘ ) . . . ‘ . . B
Potential Savings - _ ‘f_. v . _' ' R '
Triple glazing of windows can be do‘ but is not usually pracn1ca1 ;), ':l ~ L

If no change is made in the windows, the Potential -Saving . wi11 be 0 - -
heating units'and" shou'ld be entered he'r-eP - i o__ I
\ Y .

'fCIf windows are tripTe glazed, the g Value will: be approx. 3 and ‘the.

—o

PotentiaT Savings will be one-third of the" "Heatfng Units Required.™) . Potenti31 f
; _ ‘ CL o Heating
, : - Savings
<5 . - .
) o
.
. ..‘ : P __..' - t .‘ . . .. *
HEATING ‘PQTENTIAL - . . e HEATING

: * . UNITS . HEATING S - UNITS TO
TYPE OF HEAT LOSS  ~ .. -° “REQUIRED .- SAVINGS PROPOSED CHANGES TO STRUCTURE - ~ « BE SAVED.

CONDUCTION THRUz DOORS & -
DOUBLE-GLASS WINDOWS -




* 4 g@tAT LOSSES BY géuggcnou THROUGH WALLS

\ ~R' Vvalue of OuPStde Walls
-

List below all materials in walls, starting from inside and
including air spaces within the wall. ‘nsert 'R‘ value for
each componeit” ‘rom Table |,

Total Pm;imerer
of Qutside Wall

R

Material Thickness Value

Total Height ‘ e o e ' '
o ot 00*5“’? wail fte K inside surface ‘ : .68
. o— v .sz X ’ x
AR
_

FILL IN AT JOB/

- LevYPsLM |
| BRSPacs  |¥y") .91 ]

A F18fwacmsgs | 27 | 7.490 | -

R SPAace. . |5/4” .47 ) .

Sweariios |5/ | 1.oo

Gross Wall Area.

Tota! rea of all . — . '_ -
Windows and Doors ] 58 sq.'t. |ASBESTOS SM) '/, o, ,a o .
(from previous " p— . - -
two pages) — Cutside s:urface I C——— .17 ' .
Net wWall Area 8'8 sq.fr‘,x,- , 2 . l e IIO I—I ‘,8
. , . v District.Heatrng’ . . . Tofaa- . Heating in.‘s
' _ _ o Factor ' L. 'R Valye .. - ‘Required
. —tl——— . - _*. - : ' .‘ ‘\ -
Potent’atl _Siv.mjs by lnsulation R . . ot . -
‘ we 11 -fns'ula’ed walls should have an 'R° val&e of 15, If r.his wds- so fc.»f fnis bui'ld‘ir;g, 'rnev wali neat N
. loss wouid pe: o : , L . .
S I8|8 =[709
- ’ ‘ Net wWarl A-'eal . District Heat ing N . YR' value . totentiai |,
A ‘.. . . “f{rem box above) . ) * . Tactor ot A . N‘e\a"ng wnits - .
S " K .
,‘ubf*racn tne potential heahr.g units from fhose now reg. ireq. .and Enter‘ Here.......... 3? T
. ) . ‘ . o . . oo ) 4 . .
R T s T ' ) - Potential
N . ' i _ .- : ‘ o Heating .
R ; : - o : ' a : Savings .
- '.-. - ' v,
- \ . ’ ' A
L . JAE -
- - ’ -'z A ~
oy . HEATING - POTENTIAL oo HEATHG .
- N . . UNITS HEATING - . _ . S % UNITS 10 -
TYPE OF HEAT. LOSS .~ REQUIRED ' SAVINGS . .PROPOSED CHANGES TO STRUCTURE ‘BE SAVED

~

corznucnou FHRU: wAL_Ls - ]l-[e ! 39_ i P - l

SITE



can be obf&u st successfu! ly.

Fill out.f@
the "Poténtidl’ Heating Savings"
2 through 7.
by ‘such changes., e

Then, write in the" “Proposed Changes

. .

. “--'
< -
') * o
-

Use the mg -on page 11 of 1'.he FEA Wmteruzahon Manual to assess which pofenhal savungs

to'l'lomng Summary Tab‘le by entering the "Heating. Units Requ':red"(and

from-the: correspond1ng tables at -the bottom of pages,

’

HER'r REQUIREMENT £ST IMATES (Annua'l Heatmg Units Needed) )

and ‘"Heating’ Umts to be Saved"

-

. o . HEATING
‘ : UNITS .
REQUIRED

TYPE OF HEAT LSS
| INFILTRATION, -

" POTENTIAL - :
HEATING

SAVINGS .  PROPOSED CHANGES TO STRUCTURE

HEATING -

- UNITS TO

BE SAVED

CONDUCTION THRU:

CRULK Baslnd’hr

FLOORS . . Page 3 ‘, 7 Sanst - wmee |
o | 203 e I
q.)"fgtrjﬁggfewsquwl-nnpws.‘- ‘Page_)S:- 136 & oo FemsTic Sroem winoend & P
. cm@ﬁéiger&gg:H?ﬁgﬂﬁs& Page & ‘q o NONE | - | O
T 192 | 39 |wove- waies coses | O

-

®
-

- -~ " LN

,@ Use the space below fo calculate the quanhfues and ‘cost of materiats needed fc make the prcposec

changes to the bu: {d:ng

INSULHT/ON

"CEILING - 9,1.4.;, R arper 1000 .., ,u~ s

&957’4 Srorm wcnpows
5 wwé 7:03 rie, -

!’U’Aﬂkﬁlvq, . ‘ ;; B -(é’k
g wioe Pemsrre  33%

wearmsksr:tcp |
:2;”"9555 - '73(25

Cﬂau:

-‘lv'ine'k' X234’ oxon ‘35 ‘

. = - IS
/x5 ’,3. ozbtz .26 + T#Pé‘

t | i:

33’299 R‘P_ﬂt' léa’ “ToPE -

?.

Y

qrwna i'wmm ;’ zbooes = Iza +aassnnwr- g,zuz 5 mse.s

) @ Fill in job sheet on opposite pége.
. ' AN .o . < E
‘ N

’ -

Af‘,_

PAGE 8 .

.
s
14 X

(AN



h i % - e ’
. K ' JoB SHEET A .
'  FHIS PAGE I~S REMOVABLE FOR USE AT JOB- SITF ' "
‘- .
: neme_JNALY PEBKINS , L
m..p..s_zus_,mr Bﬂﬂoot-_._az o
- . i | . L4 -‘ - - ) .. . . V - \N_‘
“Type of Quantity Est1mated Lecation Hhere Matena’!s Are To Be Insbé? Tation -Special
Materia'ls Required ~ ost . Installed (Walls, Ceiling, etc.) Diagram No. - Instructions
- . 'y . S :
TaNeE MB

- Cereinve

T= 3/

f'-”'é"’ém

oy 1
Cam ] owoset 7900
c " o :‘ ? B

/6.00| Banrine

B-l'

1

NesD Jrn,;‘f_. .

'W’I nvow's -

P-4

i P

* > 7 LR
: PR NOFD COULI I
G Teoay (.00 w:npow;’ﬂoog naann Fe-1- Gon - Gknu
|Bioo | Dooms ’_-z {3y | voeo mommn
' I . .
' UINSERT CARBON _PAPER UNDER TABLE AT TOP.OF.PAGE ONLY)

“FILL IN.AT- JOB SITE -

: Map or dnrecfnons for |ocaHng holfe: . o '.'° ;" '
. RoUTE 222 Ftom ce‘rrrez. oPTowtv 1‘5' mu.s.s
X F'nzs'l' Hoysé' o N L‘ETr Jﬁrgg C-Ross IN6 BB'DGE
o ¢ Ty s’ I \ ..: »‘//' l ' "b |
- : R \ . =,
. e { Y g v .‘
- | . \
Sy . ,, - K .
. / B |
e yORK RECORD - . . -
Acti v1tx ‘ Date ‘ .Sugerv'isor Comments ’ '

ENall

Order Maty“lals
Instaﬂ Matema'ls .

l . - s . N
TC PAGE 9




Quantity ~ Estimated
-Requ‘ired, fost

Type of
Haf.enals '

Location Khere Matena’ls Are Tov e
Insta]]ed (Na'Hs, Ce1hng, Et

‘winpows .

BANMRING & WWiNDows

s | Winpow ¢ Doox FROMEs

| poems -

- ,_CG)UI-QV_;

, | “JOB. SHEET B -
Lo THIS PAGE 1S RETAINED WITH. 0B BOOK AS PERMANENT RECORD

\

!

| —‘_"In's‘ta'['lat'ion '
) . eiagram No.

s Spec1a'l '

Instruct:ons -

-

@PAY-OFF Time'

. This is the number of seasons for Fuel sav:ngs to pay off

Toral Cosr '05..“’ o

-,

| :',l‘o 5.%°

Total Cost ‘{from JOb sheet - above)

the cost of winterization..’

. Fuel Factor

Fuel 011 =1
~Natural Gas

" Electricity

Total

Saved
(From page 8)

[ ]
W
Q

XIEZ

" Heating Units

" Pr

"._‘M

Per gal, cusft,

Aur

{seasons)
e T T

:ce-of Fuel o -
» KWH --

"Pay-off" Time - .. "
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e

Agr space, bounded by ordinary mater1als
Air Space, bounded by a1um1num fo11, -
Exter1or ‘surface res1stance
_ Interior surface resistance
. Masonrz - fi o :'_j,l_ ‘\_.
o '-Sand and' gravel concrete bTock e
-Sand and gravel concrete block
Lightweight concrete block N S
- L1ghtwe1ght concrete b]ock R
. Face brick 7
'~gConcrete cast-in p1ace_ - '
: Bu11d149 Mater1a19 - Genera]-'jr-f»_f IR
- "Wood sheath1ng or subfloor. . "Q Y
- Fiber” board'1nsulatang sheath1ng R
‘ ;;-.-Plywood ST R G L
Plywood ... U
Plywood . -
.Beve] Iapped s1d1ng S
Bevel lapped s1d1ng o T
Vertical tongue and groove board
Drop 51d1ng o
Asbestos .board. ) .
3/8" gypsum Iath and 3/8" p]aster _ ¢ .
GypSum board -h“ v S
‘a . ; ' . L
" Interior p]ywood pane] L _—
- - _Building paper - . : R
©' Vapor barrier ' e oo
Wood shinales o
_ Asphalt shingles.
Ltno]eum o
Carpet. with f1ber pad 'f
Hardwood floor . e o

PR

—

INSULATION VALUE OF COMMON MATERIALS

 JABLE 1I.
SRR . 7 Source:
' 1& o R p ) ;‘. -
I MATERIAL )
A1r F11m and Spaces SRS " bl _—

rnsulat1on Mater1als (mnnera]

T 3’/4".

ASHRAE Guide and 'Data Book

3/4" X ]0":‘

BMnket or batts L
. Blanket or batts = = - - .~
: _BTanketforzbatts' : ,

- Loose fill : )
_Rug1d 1nsu1ataon ‘board (sheath1ng)

w1ndows and Doors‘

'Single w1ndow-"'”"
"Double window .
Exterior door

., 4
.PAGE 12

- .

wo0l,-glass wool, wood wool,

T ES
3/4" or more > 0.91
or more 2,17
- 017
- - 0.68
R Jaun
12" 128
8" 2.00
127 o 2.13
4 . 0.44
8" 0.64
agan, N 00
A 210
_1/2" S oe3 o
3/8% . " o4
1/2u PEL 081
- : .,1,95’;.’
o 3/8% - 1.00 -
T2 LIS e
']/41” .. 0.]3 }
A & 0.42- -
.f‘,r3/8u 0. 32 "
-'J/4"I" 0.31.
- 0.06 -
T 0.00
o 0.87 . .
oo 0,44 7
o 0.08
- 2.08
T . 0.77.
-etc;)r '}
3 1/ | 3.70
31720 11.00
6* 19.00
L 3.33.
3747 2.10
- " Approx. 1.00"
i “Approxi 2,00
- - - ApprOX‘ 2_00 :

i
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‘be removed- affer one year.

. paint.

- ally satisfactory for applying polyefhylene ;

' -over windows and door frames.
"_'applyung cfear vinyl can be made out of 1" x 2v
'sfrapp|ng, jeining thg corners either with a

. .
“

Hoﬁs’wluTERIZATIONi

N

STEP 4 - INSTALLATION OF MATERIALS -

Before affempfnng to apply w;nferuzatuon maferuaIS, make sure that you have the rnghf materia!l for the job

and the proper equipment  for installation.-

Ladders, step ladders,

‘“hammers,

staplers, caulking guns, -putty

knives, utility knives; neasurung fapes, saws and shears are needed to apply winterization.materials. De-
fermnne what needs fo be done in app4y|ng the material "and make sure the equipment is ava»table‘

e - g PR
Sform Windows and Doors . . : .
200 T Dooms Snc=oors . .

How you install plas.|c over windows and doors
depends upon the type of plastic you are in-—
stalling.., Polyefhylene filmwill last only

one year so it, is not necessary to apply the
materiaf on an, elaborate framing ‘since "i t wilt
Viny! fiim,. orr the
ofher nand, will last several years and prob-
ably can best be used by building light framés,

. either for the door or window, and instalfing.

the plastic over the frames. For installing

-polyefhylene film, cut the film to the desired

size and apply er the window frame, using
laths and nails,)staples, or tape, as shown

in figures P-1 d P-2. Tape is generally
satisfactory for oné year and does not leave
holes in the framing members. Before appiy="
ing tape over windows and door frames, make
sure that they are clean 2pd. free from flakung
. Masking tape or plastic :ape is gener-

‘Light ‘frames -for

half lap. joint or. corrugafed fasteners and

-applying the plastic over the’ frame with 1ath

_and nails.
by step instructi ons.

See pages 22-25 'For step-

.

L

A B
Clear *

Plan}CV -

- Plastlic Tape or

.
T
N

RO " Wood Lath
' Nailed Full

Length .

Figure P-1

PLASTIC STORM WINDOW ©

USING TAPE

‘4

2

Q »?igure p-2

RIC

Aruitoxt provided by Eic: . )
. - . -

PLASTIC STORM WINDOW USING LATH AND NAILS .

142

-Masking Tape -

Y Gap as smallf kg
) —as possible
: 5 .
. 3
- Tight Seal to
~Prevent Air Flow
i - 3
-3
. ;=
Is
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Caulking compound is available.in eleven ounce : .

cartridges, in bulk, for use in caulking guns, ) —_—
. Qr preformed into a rope.or cord for applica=-. ' : -
ytion by hand. Caulking compound ordinarily is
~ of the oil base type. However, it is available

in latex or: but¥l rubber base. The rubber base -

caulking compounds remain flexible and Wikl not

'dry out, and are particuiariy useful where Sur—’

faces will move in relation.to each other. Do

" . not use caulking compound between surfaces that’
gre to be moved, such as the window sash and Y

window frame. Use weatherstripping in areas

where one surface has to be moved.  The pre~

formed type of caulking compoung is more fibrous .
and easier to use in filling large openings. . .

\Caulks.n‘g ) o ' o : : - e q

Apply caulking compound onty during warm weather.,
The temperature should bre above 40 degrees and
the materials should be kept warm to be work- - ,
able. The surfaces-should be clean and dry,
free .from flaking paint and loose dirt. Force
the caulking material into the crack or opening’
and smooth out the-material, either with your
‘hand or & putty knife. On bare wood, the materi-
al adheres better if you prime the material with
linseed cil or ,paint. Do not attempt to'apply
-caulking compound during cold weather since the
~material will become stiff and difficult to work.

. Fig.ca
. CAULKING WINDOW FRAMES

,._‘ B ;

: '.iv "‘ } . i }-. _

' Banking Materiats T % ..t
- LT . o ' ) - c
- When banking house f°°"d§f5°5f: the most im— \} )
S , ~'portant material is.the paped or plastic to '
tath - keep out the &ir-infiltration into the space

4

..o or Tape ' .‘:__below_fhe floor. Usually three foot wide
- S ial*is sufficient .to reach from the sid—

o the ground level. Unroll the material
the side of the house, 2llowing it to
n on the ground at- le2st orie’ foot. .
ene fidm or .tarred paper. is-satis—
factory for fhis type of banking.material. =~
N Fasten the material to the sidewall} of the = "~
__Insulation &ouse, using faths and nai)s or tape. " ‘Tarred
- Moterial _paper is usu2'lly applied with laths and nails.,
: S » Plastic can be applied either withlaths and
nails or- tape. Some-types of-§iding material, ' .
. such as cement asbestos siding, aluminum or =’
PR ~ vinyl siding, nails and laths cannot be used.
ok . Mzsking.tape or plastic tape can be usedj:o E
fasten the banking material to the siding.” . -

___Tarred Paper. aroun
orjPla;fic- :

.- Lf insulating material is to be added to the .
v foundation, pile the insulating material in
" .. the corner between the foundation and the
© ground line. |f sawdust, shavings; or hay is
~used, ‘it is usuaily a good idea to cover the :
material with pilastic after it is applied to :
" keep it from getting wet.. Boards-or 2.x 4's .
"can be.used to-lay over the plastic to keep
it in place. The banking material ‘should be
removed in the spring to allow the siding and

. L LT _ . ' Sy framing of the house To dry ouf since mois—
Fig. B-1 S S L .. lure tends to collect behind.the plasfic or

-

O | SHOWING INSTALLATION OF . ~ iarred paper. .. . - .
ERIC " aanking waTeRiaLs o143 EEEEE o

Aruitoxt provided by Eic: ,
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I'n apply-ng blankef fype of insuiation, cut the blanker or baff to a" léngth to fjt fhe opennng where it is to
be installed. |f the blanket has & vapor: parrier, be sure to apply the vapor baFrier on the warm side of the
“insulation.. {f two pieces of insulation are to be joined in the framing space, make sure the joint is. tight

~ to prevent air leakage. Fit the blanket insulation into the Framnng space and staple in place. 1 £ the vapor
. barrier is of the kraft type, staple the vapor barrier fliush with the face of .the framing member as shown in
Figure I=1. |If the’ vapor barr:er is of the .2luminum foil type, recess the insulation into the framing space |
and staple into the sides of tHe’ framrng members. Do not use insulation with a. wapor barrier when re—insulat-

ing over an a!feady insulated area. lnsulation w:thout a’ vapor barruer :s avanlable for fhzs fype of :nsfa1la—

tion. Blanket insulation with kraft vapor barrier is usually the. mosf economucal - \ .
When nnsfall1ng locse’ f»ll |nsu|at10n, pour the material onto the surface or nnfo the wail cavnfy unful the
_grea is full. |f you are pouring into 2 vertical wall, settle the material with a p.ece of sfrappung or broom.

) handie - fo ‘make sure fhaf no voids are nn the insulatiom.  Be careful not to allow vo:ds to form below wxndows,

..doors, or_ fire stops. feave access to'- ertical wall spsces so that ‘the insulation can be refilled after it

‘setties. hzgin :nsrali:ng fill type insutlation onto ceiling areas, pour the insulation onto the top of the
framing members and level with 2 rake or board to‘the desired fh:ckness. ) . ST ’
. _ . o . s -
Follow manufacturers instruction wh9n apply- "t - : 4§§>:' . e
ing Insulation around electrical fixtures ‘ : S -
- ® . 1 1ati g - AN :
Observe safety precaufions _printed on the sy Tomion : S I
et Recesean# info = !
packago label. o -7 sfud! Spaae > l /,//1 N s
‘ o L meeT :~.J . k _. / // L
| N2
s h : o " insulation : :::::' ::::;
- Installed ' / L
Flush % / o
sl iy
- 22
, _ _ Sheathing’ / ’
- : ' Studs %l 4 -
.»'-‘ . . ~N \

Bianket ~——-—~

~ - lnsulah—on : . Lo J
~ j N ——_- - - INSTALLING WALL
T T INSULATTON |

: e . . s N

-
vapor S i , ‘ o . - ‘Note: when adding more insulation,
barrjer— o T - : : _never-put a vapor barrier fext t-

existing insulation. A1f rolis or
) batts being added have 2 vapor . -
" 'barrier, remove it or slash it
'fhor0ughly before installation.

Y

Fig. 1=2

INSTALLINE CEILING ' o ’
INSULAT 1ON :

~ ' ‘ ~

144 - o

Hﬂﬁﬂnﬁﬂ-/’ VA / fFia
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/ - -
. / . \ - \\
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“. Sheathing XN\ \\' W\ 0

i

RS .

|/ \
RO oy

Iu

lfl'l_"ﬂﬁ"!"tﬂ(1’;313':_"

. %——Vapor barrier -
” ) ps . - . .
) - . Fig. 1-3 . o .
- . INSULATING CEILING o
FROMATTIC ~ - -
. o
. ,,

' ‘ . . ~  Fig. 1=4 o
- Floor . - S ‘ )
I SHOWING ROOF INSULATION C e

N . : [ : . e .
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WQathersfrxppnng materaals vary-consrdorably, dependlng on the fypa ‘of material and locat!on'it is to be used. _ “1
_The Fllustrations listed below describe the application of mosf cannonly availabie mafersals and their rela-

five ease of usel, = : L L e e
" DOOR SILLS. 8 " insice” T . - . 1 " insige -
. T S N G : Inside Lo L _ ) i
o 7 C - i - : i Y A 4 J —_ Door
o - L] - .; 47 Door - O . . - V i - " -
Ou+sid9

.— Retainer ouytside
. L)% - Rubber or
T / Reoprene

» *Tack

f_______F__Viny!
Tubing

Threshold'.

. . R

p i Threﬁhol& [}

Fig. s-1 . S S ... Fig.s-2
Rubber or neoprene strips seal the bottom of the Viny! tubing- also allows installation wxfhout re- °
door , ‘and.can be installed without removing the moving the door. The tubing can be Bought hollow
door. This seal can also be fashioned from the . or with foam rubber in the cavity, and can be
. heavy rubber weatherstripping used to seal - ' ”facked or sfap[ed to “the door. .
§ ' .around overhaad garage doors. or can-be cut from ) _ .
~ a truck tire flap. These heavy rubber seals can : . : , . ..
be naijed directly to The doar wirhouf using a e o i - T e
retainer. ’ : . .
‘Inside’ ‘ S "l inside
‘o ) -y : o ' - “
j; 4—F}— Dpoor : .
0ufs§ae . s . . ‘
- ) 0 i - Spring Bronze Falt
SO : ‘ Ny . Or Aluminum elt or
. ' . ST ', Outside ‘oam Rubber
’ S : I . Threshold
R - ) o ,Thresholq_'
' : ' Fig. s-3 » . _ _ . LFigs s-4 C ST
¢ . . |- : o R
- Metal strips are spr,ng bronze, aluminufand - . - - ~-Felt or ‘foam- rubbar sfrup mey be affached to the -
. ; stainless steel. . In general this type is less ~« - - bottom of the door. ‘The strip can be tacked or
satisfactory and moreé sxpensive than $-2 (doors = . - stapied. Foam rubber strips can also be bought
must be removed.for installation and madé parai- : with self-stick backing. While this may be the
lel with sill; metal may scratch floor). . “'cheapest material, it requires removal of the )
- o door. .
. - L . ' - . . L.
Qo - S o S - o
RIC . 148, -

Aruitoxt provided by Eic:




. -

* That the ajir flow tends to make the seal tighter.

h )]

_ : Fglt_or:
.- Sponge-

) Rubber *
) ) . ".;5 . - ) )
. Oufside R )
L
T Fig. J-1

"Felt-or foam rubber can be glued, stapled or tacked to the door frame.
. ' _ - :

= Open -

Inside

Spring Bronze
< Or.Aluminum

.._Qut$ide

* . Fig. J=3

A spring mettd clip mey be more expensive, than.
the solutions in J=1 and J=2, but the metal
won'tj_tear like the foam rubber will, .|f possi-
ble,/the weatherstripping shoutid be applied so _

The 2ir flows through the crack from, the bottom
of the figure to the top and forces the metal
Q st the door, o

RIC L

Aruitoxt provided by Eic: - .

»

buiside

Fig. J-2

Door removal is not required,
' ) T
— £
] ™ wr g

- -

Vinyi tubing can be ‘either tacked or stapled to
the door frame. This js almost as inexpensive -as

the felt shown in Figures J-1 and J-2. .

’



A i i A - ¢ . .
- ' ™ - Fr ®
s Co .
" Open .
A - ’ 1 o
‘ . <.
i / : Inside T,
M - ' c e
1]
. - - ~
. "‘ N T S
L4 - .0 - " . N
- 3 0'
. N A b :

'Plastic neoprene or feit and o SRS £ N I I 13 F .
retainer similar to that of " ' | . . s ) I I -~ wreme

©  Fig. S-1 may also bé used. A . - . S U

s refainer"can,b‘e a sfrip of wood. || IR ‘ nge P lastic .
T ', T o . . ) . - { — —~ and: Retainer :
. bl ) . ] . -. o . . - o . \ -

’

=

- . . ¥ c . i - . R

| : i E P ~. . _J . o P § ) 1 A ) . . - .
.- , <, { . - J"_ S e TN -—.‘ E . e

- ! : < o . . " Qutside 2 s

. . o - . . . . -Flg-J:S L . ’
. . . X ) . . @ ® A . 5 . .
T ’ . N AR
. - T : S - SRR 2
J °/ ’
Outside . _'1-n$'i,dé-‘ ' .
Feit (’- 7 - . Felt or_sponge rubber .can be stapled,
) Sponge , .. tacked, or glued to a window sii}.
Rubber Dy P A -
A g < q,, LS e
N e . )
’ | S i &
. N --"- - ’ :
X : w .F i 9 n’ w-‘l" ™ ° A\‘ "" = )
e e 148 -
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L s NS L,
. - . . . cwrnE e = : , i X e
- - b . ] ‘ R > ,.'
- T s ) é et
: . ) ~ -t S
: - z N - Voo
« . - . \\::
3 Sl ’ S e
| nside. . . o .
o . ' Qutside Inside .
- Outside e .
. - - - . ‘ AR -.
5 ® Sspring Bronze ’ : *. N N
or A luminuar d . 2 '
. - . . . -
L S - *
_ _ P . - Window
. Q “ _ \ L .. - .
. Z Tack —
’ ) o . o . . \
e, " - .
’ : - - - Sl - DR T . ‘ . ]
‘ : : DA - T ~ ‘. "@. ) [ N -
Fig. W-2 . : T » Fig. W-3 R -
/: R . S T T S - ' 3
Viny!l tubing and spring metal can be‘ installed.- A cold draft coming in from the outside 'nkgs the seal tighter.
* Na . ‘ L v Co B ' ) . ) . L =0
N \; : . ” ) T .
o ' . ; ' ' - . LT [N
- . . . . ) \ _‘7 ..‘l
e . ot . — . i . o - e f
. .".‘, . “'.\ . ’, - - co o . b - o
i L : L . AR N ° . \' ‘ . » BRI
AL e e s
- ._- A — - . - . .é-.r.. .‘ r—-‘\“ g - —r : -
T " ¢—F—Glass Felt or ) -
. ‘ ‘ Sponge \
Rubber 3
RPN Outside -
Outside
- Inside
Meeting
Rail -
< o ) ' *
e TN Fige W=~ = ' Flg. W-5 .
. ) b\/ eafhersffipping can be iﬁstal red along the meet j;ng»rai !s‘of 2 dgub!e—‘hung wiﬁdqﬂ' . )
Qo RS o R . R s , :
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Alternate . = -
Location
-

d .
. 1
Iy 1
o 1
: .
l B - »
. , . : it/ - i
. . . Ny . . .
, . L > . -
. N > + - CN 3 . L
X - s L
oo ; T S B f | B
b ' ;: - -.' . ||
| | R o
3 . e -
. .- R " - i [}~
. Jdis | .
" S i
! /, ' - | 4
. i v . ) S
STl T .
1. ‘-- - e
. #,. » P
e . -
' N
- " e ° . '
,'; 5 N
R . S
N R . 7 . S
P " . “lnside v . z
R R . i : BT Ryt
. . i ’ ' o o * \ R - i
- i __ Window.
Tack
o Spring Bronze
-t)[' T Or- Aluminum
LR

-~ Frame

R

_ERI

» 1 .
3
)
® - ? 4 '5 l’
¥ - ~ . < %
'J.‘ - & : ..
- " .\ £ A .
Frame -
-- B -
’ hd °
. -
ot
Tack 1.
S . H af
"

Ly —— , .
! b I
. /
= a d
TN .
/. =

- -» .
Fig. W=7 and alternate location A.in . '
«Fig. W=6 do not requiré removal:of

-"the'window. The metal strip shown in:

Fig. We8 is expensive and requires
removing the window. ,
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* e * i HOW TO MAKE PLASTIC STORM WINDOWS
A - \ B . _ . . . . ‘) .
. ) . ‘
« " - ‘ - ) . 1
. . Yt - ..(
\ o
.Step 1. Measure the area to -
be covered——iefrigth and w:dfh
. Write this donn or you will
forget |t :
{
p -. >
i ’ V/

¢ Step 2. Cuf a p:ece of 2
. tarred paper” two inches . .
. Wide and as long as the - —— .
. ' window, .Fold into 'V’( _ - C -
. e < '?\ .. i. - . ",.'-". .'. . ‘ ‘_ i’ g '
_;) . S o S Pt

:  '|s wide.
- Wikl be used on another window. -

SfeE.S., cut a piece of plasf:c
four inches wider than The win-.
dow and as™ long -as the plasfnc
The parf left over

Keep cutting plastic.as square .

~ as_possible—there witl be less- ;

_ wagﬁe fhls way.

v'.‘ -
- .. +
L3 4 e
. - s .
. - | | - : N N
T . ) N
PR 01
S, T ..
el - ° b
. LT
: ST
BRSPS e
X L e
: ’ !;&' s R !
- T
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FRAh A




- Step 4. /Using an.offjce type staple
machine, staple plastic into 'V' of
tarred paper. : L i

Lo ’ .ol L - . \: o
. .

. Y. Step 5. Use s'f_a-pr{'e,‘ gun to. -
- fasten tarred paper 'and ™ .-
.t pléstic to the window.. '

.

~ Step 8.\ Cut Awo steip€ of tarréd paper -
-~ 3/4-inches wide and as\Jong @s the Window—- .-
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:ﬂtwo fhlcknesses) fo the W|ndow fhrough fhe strips-of Tarred paper.' Sfapres
every. . six: |nches in windy- locat1ons are- plenfy. Pulr as much of fhe sag ouf
:'of fhe plastuc as poss:ble as you go : :
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Step 8. Trdm off the excess plastic.'' = @ &= o A :
- - O S s el .

'.e-. ~

, Af fhe end of fhe season fhe sfaples canzbe.removed and th
e rolling on fhe'V' shaped tarred. paper header. Snx—year life for. one sheet of -

by all. fhe sfaples fo the w:ndow frum.

o':.

4 mi't plastic is possible. The dzsadvanfage of ;gﬁz system is the damage done

oyl \, .“.‘__.
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75 $fart at the fop and Bork - down stapling the plasflc (doub fe back for-’

plasflc sfored by f
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A second mefhod woutd be’ fo make a. srmple wood frame from Iafh (I" wide x 378" thlck)
Si’aple fhe plastic to it:(the- Tarred -paper ‘strip is: Q»good idea) ;. then use four.

2 penny na:ls to hoid Thls to the- wmdow frame._, This sysfem is a quﬂe more d!ffl—-,
cult to_makevand s_for_e,. "but does . Iess damage fo fhe buuldlng.
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Material Type . " Size Cost ~

PR

.TYPICAL COST OF MAYERIALS

8 ft.

_Locél

" ‘Vendor

,‘Minéré1 Woo1‘>

16" Batt

"o " .%Loése JCu. fr.
N :
Storm i ]
Window Glass :
. '.'n_._'— ’ ) "" ’ . . ‘ . . .
Plastic\ film
Weatherstrip g
Caulking
‘Strapping - : .
: - .";‘.- . \ 3 - ’-—7
e S . B
Heating 0il "] Gal
_Electricity'l - “h KWH - 4 ‘
,ﬁNgtugél;Gas ' ;IQu. e )
..Bottled Gas i l'. B N .
Kerosene "Gal : .
'Coalfbokgf" _; Ton ' g
od - ~: fcora } 1571

| . ®U.S, GOVERNMENT PRINTING OFFICE: 1975-A

oAt

.o268/148 - -

'y,




o Federal Energy & p
S Admlms:;atlon \
' Washmgton _ V

- D.C.20461

PROJECT L
RETRO—TECH_“ ,J;m

Wumﬂcwzci}U@m | - -

Name: S /
Address:_ v . |

. R . Y

5 wom( neconn

Assngnmenf S ' AR o Supervnsor ‘Date Completed -

HOME EVALUATION

Fleld lnspectlon (pg. 1 7)
'Heat Loss Calculatlon (pg 8)

JOB SHEET (Pg: 9-10) S
Order Materlals P N o
l_nstall Materlals e D

mc U EmE e e




-

etch all\vlﬂs and put dimensions on esch per
Lebe! Bl| single glass windaws

Indous, ‘efc. .
in fhe Job Book [abeled "Fill in.at Job Slite."

DEéCR:PTlon.or‘BuxLolnh

.and-double "giass. &nd doors.

ehown, e.g., rlo_ng'fh of u.lls@

-

Idth and length of

. Complete all (tems _

-
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|  Frdnt View o | fo | ) right side view [ | .
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Left Side.View Rear View - -T -
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Calculatlon of F]oor Area'

f' X

- Building Building
" Length Width. .
—— | -
— _I : sq.ft.
i 5 Floor - - .
’ Area
-y 4
15¢ , '

L 4
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By DESCRIPTION OF BUILDING

"
“

( ontinued from Opposite Page)

* NAME OF HEAD oF HOUSEHOLD .
t et f :. ¢

- v

~

. |
AR NAHE & ADDRESS OF OHNER' :
- (if not the same as above) .

# TYPE OF FUEL:

P

¥ OCCUPANTS OF STRUCTURE: _ .

© Total Number

a -

:

~ ¥ STYLE OF STRUCTURE:

- One Story - bfghajtvleQeIT
1 F two'story | . F other
"o S - (Spec:fy)
- 2 1/2_ Story
¥ AGE OF STRUCTURE (Approx): years

* ROOMS IN LIVING SPACE'

' Tota] Numb'er of Rooms......'.

Number uggd in: HJnte,_......i:

- : l

¥ OCCUPANTS COMMENTS (e.g., drafty, cold

_floors, too expensive to heat, etc.):
e‘ V ¢
N N '
EMC - . ',.-“'. -
R ;;{:l.f

PAGE 1A - o

HEATING SYSTEM WORMATION o
(P = Primary)

; -~ n ) ', S = Secondary)
I fuel 0i1 Natural Gas
Bottled Gas ‘Wood
. Coal/Coke Kerosene
.0 | Electricity Other
“ (Specify)
$ —

(p = P;?maryf'

¥ TYPE OF HEATING SYSTEM:
' : : (s = Secondary)

-
.Steam/Hot water/Hot Air Lo
f““,' _ .Ff}eplaée/S;ﬁve/Por;ab]e'Heafer»"

Electrical Baseboard . -

Lo e
..

Other (Seeci?y) :

= g DOMESTIC HOT HATER'

Does central heating system proviide
heat for: domest1c hot water’

 J THERMOSTAT SETTING IN WINTER (average)

None

Day zejeﬁ " N1ght

® AMOUNT OF FUEL USED LAST HEATING SEASON:

Primary Supplementary
Type '
_Quantity- ' . S,
'Tpta1 Cost ¢ _ 8

* DISTRICT HEATING FACTOR........ -
(from Manua1 page 8)

P

0

FILL IN AT J0B SITE
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“@On pages. 2 thry 7, calculate the heat loss. by Inf‘lltration and 'b_y COnduction thru the

separate parts of the building, and enter the results in the table at the bottOm of each

page, and 1n the Summary Table on paqe 8.

volume of Alrv-

in bui.ldi‘ng <

Floor Ares. .

e

" story house)

R
L]
L 4

l:]cu " x_l:l

Draft index

Volm

Y2 Height to ceil~
ing (to upstair
~ceiling in two-

HOUSE DRAFT . mnsx-[
ing in the table bélow,
features which best desc

HEAT LOSS

o

BY INFILTRATION

Opposite each of the four component parts of a bui]d-,
place a check mark in the circle adjacent to the
ribe the Zondition Oof the building. -

sealed cellar -

8q.ft BUILDING ONE ‘ @ TWO 1 THREE -
*" ""ICOMPONENT Air Change Air Change Air Change
* Per Hour ) Per Hour Per Hour :
CB\LAR ° . < e «
Tight, no cracks, Some foundation Stone foundation. ]
caulked si11s, . . . | cracks, no weather considerable .
Sstripping on T leakage area, poor . . -

cellar windows,

seal around b

———

/

-

and doors,
building paper
used under
siding

O]

or .windows;. no grade . -
C entt‘ance ‘leats o ‘| grade entrance «. ] grade entrance '
A . O .not tight O EEE
. CRAWL - . _P'lyuood f'loor. no ) Tongue and groove Board floor, loose
_SPACE - trzp doot leaks, board floor, fit around pipes. ’
. _-no. leaks around ~ reasonable fit on . [ etc.
[ water, sewer and -trap doors, around : '
electrical pipes, etc..
[ openings
HINDO‘HS Storm windows” . | No storm windows, “.No storm windows,
-with good fit - good fit on ‘ lToose fit on
regqular windows reqular’ u‘lndous
DOORS Good fit on ' Loose storm doors, No storm doors
- storm doors ° O poor fit on ] Joose fit on
inside door inside door
WALLS Caulked windows Caulking 1n poofy No indfcation of
building paper,

repair, building
needs paint

evident cracks
around door and
window frame’

o

@)

"MULTIPLY the number of check mar
column by 2, and the third column by 3.

of these products, divided by 4.

ks in the first column by 1, the second’
The Draft Index wilT be the sum

x[-1x.02 = B

District Heating

" Heating Units
Now Requlrod

{from ebove)

13 shoutd ‘e possible’ to reduce
" changes to one per ‘hour) .
Iosswould be: - . -

praft |Index

' pistrict Hoatlng

Factor

' . r i Factor X

" o ’: .

'e- . .o ‘
draft- index for a building to 1 (that is reduce the number of air  .."

tf the draft index for this building was improved-to 1, the infiltration

Pof.nﬂul Hclflng UnH’s

Subfracf the pofenfirl hoafing units from fho.e n%qdred and enfer hore_——

"

* INFILTRATION - -

TYPE OF HEAT LOSS'

POTEHTAL
HEATING
SAVINGS

HEATING'
_UNITS -
REQUIRED

¢ -
-

/

. PROPOSED: CHANGES TO STRUCTURE

HEATING
UNITS TO

FILL IN AT J0B SITE——
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] Flopr Area

Select the appropréate’ tactors rom

\' B )
!&' Valu)g of Floor '

LisN\odtom a1l materials in floor deck, Including cl:'lrpof but-

" neglecting floor joist

-

the descriptions below: Tng down.
g - B B \ i . : * ’
. Building on posts or pitlars > R .
Dwifh no skirts below floor 1.0} nsert 'R* vaiue for each camponent from ‘Tablo I
.DCrunl space skirted .0.8 Material’ . Thickneas, 'R' Vaiue
URock War!ﬁbasmqf ] 0.8 P"'"“‘.’ Suffaco .Y . s 68" l
More -than two feet of base- R s ' :
*‘ ment w&ll exposed above - - . R
J.. grade’ - .. . . 9,8 - 0
Dﬁuildlng oh.siab . 0:5 ‘_‘ .
DBui lding with tight crawl I 7 S —
space T . 0.5
Buklding with tight base-
ment (he'?}ﬂ'ror unheated) 0.5 . .
Interior Surface .. ..

sq.ff.x

F loor Area

r
( from Build= E?pggure
- ing Descrip- Factor

tion)
o

X

District

Total
Heating ‘R* Value .
Factor -

s, starting from inside surface and work-

Heating Units

Required :-

régi‘;;l_' - k. -

AN DA .
No-

« N Y

Potentiai Savings on.F icor Hga.f Logses

Floors can*sometimes be insutated to reduce heat.ioss but thi
are below the floor mey cause freezing problems during very-c
pratected from drafts,.etc., so.that it has a floor
this building, the heat loss.through the f.ioor would be:

,

O.5

" Floor
-From Above

e

TYPE OF HEAT LOSS .

CONDUCTION THRU: . FLOORS
s :

. Exposure
Fact@

ékx

»

. . N L l - . * .
Subtract the potential hezting units from those now required and Enter Here

HEATING
" UNITS

REQUIRED

o

e

Ao

s is often difficult, and where water pipes
old spelils, 'However, every floor should be -
exposure factor of O.5. With this exposure. factor for

FILLIN AT J0B SITE

.

 r——

- o e .
j SR R —
District ,’ v TR value . - Potentiai
- Heattng * -, * from Above - Heating Units
‘Factor T : -
" Potential
" Heating:
Savings
. POTENTIAL - ~ . HEATING
"HEATING . o UNITS TO
" SAVINGS PROPOSED CHANGES TO STRUCTURE BE SAVED

Aruitoxt provided by Eic:

-

162"




.

B .[ Potential
"‘

g C .
-]
“ LS [y
- oo N + N
Area of Celling. ‘¢ . ' .
{Take ,area of upsfafr's ; - b
_celling in @ hwo—sfory e . _
house) . “ .o R
“. Celling .ares will: - _ s o : N ad
norma| ly DO the same . . : \
* 28 {ioor ‘srea (from ‘Material Thlckness 'R' Value (™)
_ buliding description A - P . :
sheet) . Inside Surface ] — : .68 !‘: -
. . T @,
- = * ‘ .
. - Distance between : g E
‘ ] Jjoists/rafters: ) A
: < - - g i -
~ ‘i* . - St — 25’:‘]
- - »
. "y . R Aﬁ L4 ) L e
. 2 . . N ~,». I . L . o E . :-'Q
Inside Surface (.68)" _— " . R N -
] R .. - R J
’ ' Oufs:de SUrface (1N . —_— ' e -
- 2 -
N K J ' c— ' -\.
7 - ] -
Ceiling Ares e District v - Total Heating Units
« . e o Heating Factor -. . <« ~ 'R' vailue Reqyired

s by Ingyiation. of Ce- l-nqs

Ceiling Arez

>

A we!ll insulated: ceiling (with 6 inches of :nsular:on) should have ‘an 'R* value of 20,
buiiding, the ceiling heat loss wouid be:

Distriet
Heating Factor

Subtract .fhe‘r pofgnf_-al heatidg units from those now r‘eqv.lur.ed and Ente_r_'-Here

-

e
=~ | 20 =
g N 'R' Vatue

‘|'f .this was so for this

Potential
Heating Units <

Potentf’a]

' 'REQUIRED . - SAVINGS

= . T . Heating |
' ~. L - SR .Savv_-ngs‘
. ) . . H ‘ : , - v'." g ‘ .
u . ~ HEATING .  POTENTIAL .. © . HEATING'
= UNITS HEATING - _° UNITS TO

.

 PROPOSED CHANGES TO STRUCTURE

'BE.SAVED -,




_POTENTIAL
HEATING
SAVINGS

UNITS
REGUIRED -

] CONDUCTION THRU: = .
. SIHGLE-GLASS»WINDOHS

-

- PROPOSED CHANGES. TO “STRUCTLRE

' .. " N ) .
) R HEAT LOSSES BY CONBUCTION THROUGH, SINGLE GLASS W wmoous )
—, (Assuming R = 1 for single glass) .
. ! - | . o B - ~ co
B v . “ . ‘ PR )
" Ares of Single Glass Windows: © - L. © - - -
T . i ‘ . . - ’ - . . - N
" I f none, enter O = . - ’
' ‘5_ and go to next sheet on: double andaws ard C . . « S R
- doors - e - ’ . ¢ . .
wrdth_ x Height  x Number = Are o SE TN 2t 'l
. — )
. . " - ‘ -
\_7 ,Wu . » " 3 N 7 '_ . ' »
T 2 " 0 — - a ~
. L ey - . T
. l "3 0. T “‘:‘"'\ N '; i
. R b . et N ~
'-,;'-' > v £ > ' < \{ 4 R - .
- : E - . .
- - h : . .
- - ‘-
. TOTAL . — vl
. . . v .
: o B - . District hbd beaf:ng Unlfs
.. . ’ Heatina Faator Requnred ’
. 7 - 'l' Q - .. >
Pofenf«al saving by Double Glaz:nq ) . ) (
Doub le glaz:rg or adding storm windows Wil cit the heat EOSS by '. i _ e ‘
. half. so divide heahng umfs by two, and Enter Here ———— - i ’.1
. T - Potential
. - ~ Heating
- , - - Savings
- y . | S— . .
."./ - - - .
. ! . ’
: ’#..- ’ ’ . . . v N v
v T, o . N A * )
. o -
. _ ~ . ' « T
- . N, ~ it - & L g R
. - . ‘..‘ » s s s o
- R . ' ’ . « - I .
. . " ) ) ) A N .
. . Agﬁllnfg;gl [ e - ?f;i.i 415 )
' HEATING g " " HEATING. -

- UNITS-TO
-BE -SAVED | .

We T

PAruntext providea by enic [

’

B ‘ ..
- - "
° -
» .

".A“"ﬁ‘r




R
PR ) - -
R - ol
PR R
.’ o,
M Y - R
- T : -
e el
=/ * N
B

R -HEAT Lossss' conwcnou THROUGH ou.él.s GLASS'OR L. LT,
o Pusrleoovsamwmoons‘yno tmcug-:poons Lo e / o
Cw T L= (A;guman R=2 foi' fmse uni ta) S e T

. - P
he - 2 AR PO .
. S B & - ‘ -
e i
L S

" 'Area of Double Giass and Doovf:s ) . ) RS S v

3
-

L T ™ —
Width ° x Helght x Number = AFéa

e . - e . .
. -
: s [
-\ ! - .
.
. ~
ol
S : -
i L L
T
7 .- . - -
- -
L Iy -

o PR ' ‘District . ‘R* Value '-aﬂng OniTs
- - . . : - ) Heating Factor o ] . Required ,\\
S . T oe . B o
e T - 2 e
Potential Sayi?gg"

. ,1! Trip]e g]az1ng of wxndogs can be done but is not- uSuaIJy praCtical

N
———

1o P hvepgrh
T
o

If no chande ¥s made™ia’ the windows, the Potentfal Saving will be 0
heating units and should be entered here ’:

.2 (d{ windows are triple g]azed the "R" value w111 be approx, 3.and é%e D be— _;-
- en 1al Savings will. be one-third of the- “Heating Units Wequ1red. ),- S ,”Pgtential
@7 . i o & - eating

F e 0] .‘¢§_; . - Savings

L. : . - . . . -~ - e
. .‘ ; . - ' - : i . v.. . . \ , -. - - ) ..-' - i
o . » . N : : C - . ) - . . )
- ! - . 4
* - i Co - e
- < . - .
a N - A. > - P i . " ‘ - ~
. vooer ¥ B . £ - . ) IR - .
- . e At R ‘- L .
—— i e el R
F - . - . g e

(- POTENTIAL, ST o HEATING " -
HEATING ' L
SAVINGS ° . PROPOSED Ct 'SPRUCTURE * . BE'SAVED. ' .*

'HEATING
. - UNITS -
. REQUIRED




° A 1 .. ‘ T .:.n, * ‘
N - < : e »_‘ s B
. - " :'.T:‘- S o V I -
st . o HEAT LOSSES BY CONDUCTION THROUGH WALLS
- - o ’ ) i - v . -

Totﬁl Perfrnefer : . g . R Vpldé of Oufsidé Walls o o , )
of Oufssde Wall - “ft. L:sr below alt mafernals in walls, starting from ‘insider and N
. . _- . mcludlng ‘Bir spaces within the wall, ln_;erf_ Rr-valuye for .

‘ RS < each componen‘f from Table 1, . .. - - . . :
.. . . - . ‘ L "R_" .
Materjal - " Thickness Value.

N

..--’.‘ : .-
.. . Tofal He.ghr
SR of Oufsnde Wall

B

llnsude surface x. — .68: - S

T
i

L - ’ s
.Gross Wall Ares

SITE .

N

-"‘_. . = oo, - . L . d~/
Tofal ‘Area of al: '

- Windows and‘Doors
(from previous
two pages)

FILL TN AT,

: Oursiﬂde surfac,g = a8 a7’

. b L - SN ? v ‘ -
Net Wall Area q ff, - N o -I N 3 . 1

- District Jestpng . S “Totai1 T 7 7 Heating Units

;‘ . _ ~ . "FactoF - - .. 'R! value, ; Required
: pofenfial S2vings by Insulation - : - - T e -
We' l"I .nsulared wal‘ls shou Id have an 'R' value of . 15. 1 fhi.s was so for this bui ldj.ng', fhe‘wa'x_k neat ., <
‘losswouldbe. ot o . ) ,' " - LN i N
s L] ~*
) . T 'Net Wall Area. o T Dlsfrscf Heafmg R R Vcl.ue ' TFotential v, i
o LT L o Ufrom box above) > gTector o T T Lo Heating Unifg e
X . F O R /! .. s NN i R ‘ J; 3 J_._.
| M fhe poferlhal heatmg umtg from fhose now’ requured and Enter Here..........J .- ]
o _ : R L / '_ A A 'f T Potential L
) . S - y e T < . Heating
L AR ' - P ST " Savings
PN R b ,'-. ’ Tt
¥ - S g ) ‘ .
: "“ s R - . - ;o4 - ) b B e
. = 3 h : o * 4 Y s -
" . . o a ] . -
- B "_.(‘ - 5 ar
- Ceo HEATING OTENTIAL, .2 © - ... .77 HEATING S
) : UNITS - -WHEATING ;- .. . "= " - " .. "7 UNITS.TO
. TYPE OF HEAT LOSS . © . " REQUIRED = “SAVINGS. . PROPOSED CHANGES TO STRUCTURE . .. BE SAVED -
I -.. : “. ".‘.’;:‘ ' ’ . oy ™~ 'y -




- @ can be, obfanned most. successfu! by. !

FRIPE

Use the :nsfrucflons on- page 1l of the FEA w:nfernzafroo Manual fo a$sess Whlch pofenfnal savfngs

S

.2 through 7. "Then,. wrwte*In
by 5uch chamges. . "ﬁ

Fill. 0ut the fo]]owang Summary Table by enterfng ‘the :
the ﬁPotent1a1 Heating Savin%% from the corfesponding tables®at the ‘bottom of pageég N
he "Proposed Changes" and "Heatang Units’ to be Saved" EER.

fHeat1ng Un1ts Requ1red" and

9. =Y ‘¢
.

‘?

. HEATING
.~ UNITS -
) REQUIRED

TwEOFaaVy£§<:

. From

"IRFILTRATION .
_ Page 2

POTENTIAL . -,

(n

HEATING -

'§AVINGS..'

- PROPOSED. CHANGES TO -STRUCTURE -

¥/
HEAT QEPUIREMENT ESTIMATES (Annu31 Heat1ng Un1ts Needed) R 'fﬁ R e

.'Vg[& fiﬁaUm€’
BE SAVED,

CONDUCTION THRU:

"FLOORS " Page 3

CONDUCTION THRU:

DOUBLE-GLASS WINDOWS  Page' 6

CEILINGS  Page 4
'CONDUCTION THRU: . _ s .

SINGLE-GLASS WINDOWS Page 5 | & - .
CONDUCTION- THRU: DOORS &* - 3

CONDUCTION THRU'
WALLS - :

.Pa§e'7

- TOTALS -

B - . . . . .

) L 3 ,',.' - . LS ) -

o - - ¥ DN
. ‘ . 4 i . - . ~ P - . .~ - . A e ) - . . # . -~
- Use the . space below to calculare fhe quanf:fues and'.cost of materials needed to make the proposed

A ‘changes fo the puilding, . - 0 . ¢ Y S CoT ST
R I - - -
. 2 - [N - - L
oy b oo v -
v Z S S . .
"o - " w . s *
R
. _ . o {g&
A B N
-~ ' - . . id
’._ . 5 o 7 .
. - - -
- . . T
>
- ¢ -
. = * .
X &
'? ~ ' -
B <.l . 5 T
e LA - - A
. " - . -~ ~ i _Q -
. N - - - R - - o . »
Fill.in-job -Sheet on opposite page. - : : . '
<« ’ l ' ! , s : - ’ "
AR " oA . ;1"‘>~ : . L
-~ - .
AGE 8 : 9_:( e ‘
- . . j ST ) *
P . L s

UNITS TO "«
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weoe : THIS PAGE IS REMOVABLE FOR use AT JoB sm»: * :
. Nome_______ — 7 -
.m. h _}I_H', . o . ., -»:- \_‘;-. “ ~,".' .
»__' '..._ . S .. .. . . R -v_‘“ . -—.’_' . . - -.. '-'; _.““ -
< Type of T- .Quantity .- Estnmated LocatiOn where-Mater1als Are To Be® Instal]ation =7 Spec1al .
~ Materials :'Required. - Cost . Instal]ed (Hal]s, Ce111ng, etq ) . Diagram No. : Instruct1ons:. .
: - o - . [N i 1 o
Vv - ; . ,. . Er 4 ) L . < I
: : - - 0 - ‘ . R “' -
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.“@Ouaﬁtity*','Estﬁméfed’ L0cat1on Where Materials Are To Be .
Required - - Gost Instal]ed‘(walls, Ce1]1ng, Etc.)

t +.<Materials

i_linsta1latidn o
Diagram No. ~ .
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, - Special
.. Instructions. -
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A " Total CGost

This ‘is the number ot seasons for fuel. savings to pay off fhe cost of winterization. & -

s

v RV . - . N

Total Cost ‘(from job Sheet.abovel —
. L. - o —>

x O,

Fuel Factor - "“Total'.." .  ‘Price.of Fiel -\ -
Fuel Qi =.1 - Heating Units . Per gal, cu,ft., KWH. _ .

.- .Natural Gas = 120,  ** “saved " .. - . : ST

‘v - Electricity = 30 (From page 8) - E *

"Pay-off" Time
{seasons)
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A ' MATERIAL

.. JABLE'I, INSULATION VALUE oF COMMON~MATERIALS

lSou;ce._ ASHRAE Guwde and Data Book .r'"f',-"

A1r Film and : Spaces

-'A1r space, bounded by.ord:nary mater.az _ _
- A1r Space, bounded by a1um1num f011 ’ff_i 3/4“ or more '

i~;_“.‘ =

-fInterIor surface - res1stance S

\ - 'f- T

3/4" or more':af‘

R D .
Extervor surface res1stance ST s M
A L
T - . . - ’ . . ' .
. . A e i

.'j[gééﬁiﬁi}u__ e

.0 sapd and. gravel: concrete biock R T : LA
e ‘Sand’ and gravel’ -

L1ghtwetght con _

Lightwelght conc
Face brick - -

.'y Concrete castf1n place.

ete ‘btock . .- -4 .l oy

#te block T UL e

. .'«4" )
8"

Bu11d1ng Mater1a]s\-_GeneraT _f”:f~.it-;:uwn:.

" CHogd: Sheath1ng or. SUbf]OOPL'“Tf RETE 7'jfic374“-
'~ Fiber board 1nsu]at1ng sheath1ng, Lo - L3/4"

2,10 .
;fPlywood S 7 T - ©'5/8" . 0.79 .
Plywood | R V7L 0.63 _
Plywood Cee T e e e 38 T T 0.47~ N
Bevel' lapped 51d1ng . ' R 'J} 1/2" X 8“* St 0.81 -
Bevel 1apped s1d1ng —,’fl Lo o 3/4" x 10" B ~F.05 <. )
-Vert1ca§ tongue and groove board"i- . 3/4" 1.00 o - :
" Drop s1d1ng y L, I o 3740 0.94 ' v
Asbestos board - B A VL ' " o0.13
3/8" gypsum lath an{ 3/8" plaster _ : 3/4" - - .0.42 _
Gypsum board S ) ©..3/8" . \ 0.3z .-,
Interior p'lydpane] L o Qv " 0.31 )
Building paper ° . R -t - 0.06
Vapor barriﬁn‘q. ) o T -- 0.06 -
Wood shinales . . -65‘5{ L . 0.87 ¥
Asphalt: shxng]es : . -if(” S 0.44
1noleum : ' R o -- 0.08
",.carpet w1th f1ber pad ’ R S T T - 2.08
Hatidwood floor _ : -- . 0.71 :
Insulat:on Materwa]s (mvnera1 woo1 g}ass woo], wopd woo] .etc;)' ) A :'; .
Blanket &r. batts..i"l*' e 4;' RO L : - 3070 -
-Blankef or batts .- .". -~ L 3 1/2" o :17.00
BTanket or batts . e - 19, 00
Loose f111 A ) - 1" _ -3, 33
R1g1d 1nsu1at1on board (sheath1ng) . 3/4" . . v2 10.
w1ndows _and Doors . L ' ..
e T - / ) - . . . . - . - .
' S1ngle w1ndow Q?' N Y Lo == = . Approx. 1.00
.,Double wnndow ;‘"} T e e, .omm Ui - Approx. . 2.00 ¢ v

Exter1or door
: .
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1.00

2.00...




